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The Crist Vibrating Piston Engine. 


In our issues of April 5 and May 3, 1884, 
we published cuts showing some forms of this 
engine, Which was then built with the crank- 
shaft at the top, and used for direct driving 
of exhaust fans, and for general light driving 
purposes, Since that time the engine has 
been re-designed, bringing the crank-shaft at 
the bottom, thus giving it greater steadiness, 
and adapting it for use on yachts, steam 
launches, ete. It has also a fly wheel gov- 
ernor, Which, by varying the throw of the 
eccentric, gives an automatic variable cut-off, 
instead of controlling the speed by throttling, 
as formerly. 

In a short time we shall publish cuts show- 
ing the details of construction, together with 
indicator diagrams, and therefore defer a 
detailed description until that time. At 
present it is sufficient to say that the upper 
one of the two shafts, is a vibrating shaft, 
motion from which is transmitted to the crank- 
shaft below by means of the arm and con 
necting-rod shown in the engraving at the 
bottom of the page, in which the engine is 
shown as used for driving machinery ; while 
the other is a view of the opposite side, show- 
ing the valve motion and the engine as ar- 
ranged for coupling direct onto a propeller or 
other shaft. 

In this view the ends of the valve stems are 
shown, one each side of the vibrating piston- 
shaft. These valve stems are actuated by 
means of connected bell cranks, which are 
controlled by an eccentne and rod, as shown. 
The valves are of the Corlisstype. There are 
two pistons attached to the vibrating shaft, 
one above and the other below it, the one 
below being of the larger area. These _pis- 
tons are rectangular in shape, and vibrate 
back and forth with the piston-shaft as a 
center. The steam is first used upon the 
upper piston, and from there exhausted to 
the lower one, thus making the engine of the 
compound type. 

Dispensing as it does with reciprocating 
pistons, piston-rods and crossheads, reduces 
the weight of the parts which cause injurious 
vibration to a minimum, and also greatly 
lessens the friction, while for compactness and 
economy of space, as well as lightness, espe- 
cially considering that it isa compound engine, 
itis somewhat remarkable ; a 50 horse engine, 
weighing only 2,700 pounds, and occupying 
a floor space of 9} square feet. It can be 
run with safety at very high speeds, the 
smaller sizes running at 450 to 550 revolu- 
lions per minute. This makes it possible to 
couple it direct to the shaft of dynamos, 
looms, printing presses, fans, propeller 
Wheels, centrifugal pumps, and other ma- 
chines where a high speed is required, Six 
twelve horse engines are used in this way fo1 
running presses in the office of the N. Y. 
Times, They run at a speed of 450 revolu- 
tions per minute, and have been running 
very satisfactorily for over a year; the en- 
vineer in charge of them stating that they are 
remarkably tight, and give no trouble what 
ever, Their compactness is especially val 
table for marine purposes, as it enables the 
engine to be placed entirely kelow the water 
line,thus lowering the center of gravity. The 
valves are practically balanced, and since the 
steam is acting upon both the pistons at once, 
the side thrust upon the vibrating shaft is 
ilso balanced. Other features of the engine, 
such asthe arrangement of the packing, and 
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its economy in the use of steam, will be 
treated of when the detail cuts and indicator 
cards before alluded to are published. 

The engines are made by the Crist Engine 
Mfg. Co , 149 Broadway, New York city. 

——_ + e—__—_ 
Making Taps of Standard Size. 
By Frep J. MILLer. 

In shops carrying on a line of manufacture 
in which the standard of workmanship is 
high, and interchangeability of parts is one 
of the objects sought, the problem of keep 
ing aceurately to standard with taps and the 
screws to fit the holes tapped by them is ree- 
ognized as being one presenting considerable 
difficulty in its practical solution. A great 
many mechanics are interested in the matter, 
and the number of questions received by the 
editor relating to it, shows that there are 
many who are entirely unacquainted with 
the best methods of attaining the desired 
ends, Such questions cannot be answered 
satisfactorily within the limits of the column 
devoted to questions, and it is one object of 
this article to answer several questions which 
have been received relating to the subject. 

Amongst the machine shops which have 
progressed sufliciently to know and appreci- 
ate the value of a uniform standard of screw 
threads, the advantages of the adoption of 
the Sellers, or United States standard, over 
the old style Y threads is also almost uni- 
versally understood, and probably in a large 
majority of cases, where anything like a 
complete system for the purpose of keeping 
to standard is in use, the U.S. standard 
thread has been adopted. 

Aside from the consideration of the superior 
strength of a screw having threads flatted at 
top and bottom, they, and the taps as well, 
can be much more cheaply kept to standard 
size, for reasons which will hereafter appear. 

On many accounts it is very desirable that 
this standard should be universally adopted, 
and for this reason, as well as the others 
mentioned above, this article will treat only 
of U.S. standard threads ; though, of course, 
it is obvious that many of the methods will 
apply equally well to the sharp Y threads. 

The Pratt & Whitney C 
voted a great deal of time and attention to 


who have de 


this subject, have kindly consented to the 
use of some of their cuts for use in this 
article, all except Figs. 1 and 4 (page 2), 
being either from their catalogue or their 
book, Standards of Length and their Practé 
cal Application, 

Since the bearing surfaces of screw threads 
are intended to be upon the sides of the 
threads only, it is evident that it is preferable 
to measure or gauge the size by the sides 
instead of by the outside diameter, or by the 
bottom of the thread. But since it is obvious- 
ly impossible to measure the sides of the 
thread by the use of the ordinary micrometer 
or vernier caliper, it follows that the only way 
this size can be determined by the use of 
such calipers is by resorting to the measure 
ment either of the outside diameter, or the 
bottom of the thread ; and then, by the use 
of a properly shaped tool, securing the 
proper relation between these sizes and the 
size of the part the accuracy of which it is de 
sired to ensure, 

So far as [ know, there is no way of doing 
this by turning the outside diameter to exact 
size, and then gauging the depth of the chas- 
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ing tool from that, which is at all satisfac- 
tory. Of course, theoretically, a tool ground 
accurately to the proper angle, and flatted 
to just the right amount, could be used for 
the chasing, and the threads cut to such a 
depth as would bring the flats at the top of 
the thread to the same width as those at the | 
bottom, when, of course, everything would | 
be just right. But practically, it is impossi- | 
ble to measure this width with sufficient ac- | 
curacy, and the least variation in its width 
makes an inadmissible variation in the size | 
of the tap. 

A way in which a very fair approximation | 
can be obtained—close enough for the work | 


done in many shops—by the use of the mi- | 
crometer caliper only as a gauge, is shown in | 
Fig. 1. Of course it is well understood that | 
the size of a tap at the bottom of the thread | 
bears a certain definite relation to the outside | 
diameter and to the pitch, and there are 
tables published giving this size for each of 





the various sized taps ; but, in the absence of | 
such a table, it is found by the formula | 
1.3 


Vt 


a= D- 
| 

where d = the diameter at the bottom of | 
thread, D = the outside diameter, and n = 
the number of threads per inch. For exam- 
ple, if the size of a 1 inch tap at the bottom 
of the thread is desired, 1.38 + 8 (the number 
of threads per inch) = .1625, and 1” 
.1625 = .8875", the size at the bottom of 
thread. Now, supposing a 1” tap is to be 
made, the shank, for a short distance above 
the portion to be threaded, may be turned 
accurately to a diameter of .8875" by the 
micrometer, and the chasing of the threads 
carried on until the point of the tool just 
touches that part, as shown at Fig. 1. Of 
course it is evident that where this method is 
used very much depends upon the accurate 
shape and setting of the tool, since, unless its 
sides are ground at precisely the proper angle, 
and just the right amount is ground off the 
point for the flat, the threads will not be the 
right size at the sides when the point of the 
tool touches. 

Without the use of some special appliance 
for the purpose, it is impossible to grind these 
tools to gauge accurately enough to obtain 
anything like satisfactory results, and chiefly 
for this reason it is preferable to use tools 
specially made for the purpose, one of which 
is shown at Fig. 2, with a cutter detached at 
Fig. 3 (the latter full size.) They are ground 
accurately to shape by special appliances, 
after hardening, and when care is taken in 
sharpening them to preserve the original 
angle of the top face (upon which all the 
grinding is done), and they are properly set 
in the lathe, very fair results can be obtained 
by using them in this way. 

A method by which greater accuracy can 
be secured, is by changing the flat contact 
surfaces of a micrometer caliper into small 
spheres, and measuring the sides of the 
threads directly, in the manner shown in 
Fig. 4. It is very evident, however, that the 
reading of the micrometer screw, when used | 
in this way, will bear no definite relation to | 
the normal size of the tap, but, nevertheless, 
it is plain that the reading will be the same 
upon two screws which are just alike in 
every respect, and it is upon this latter fact 
that the value of the method depends. Hav- 
ing a screw, or standard screw plug gauge, 
such as is shown in Figs. 5 and 6, the caliper 
having the little spheres can be adjusted un- | 
til they will just pass easily through between | 
the threads and the reading of the micrometer | 
noted ; then the tap which is to be made can | 
be chased until the spheres will pass through | 
its threads in the same manner and at the | 
same reading ; it is then evident that, if the | 
thread is of precisely the same shape, the | 
two screws (the plug and the tap) are of the 
same size. It will be noticed that the en- | 
graver has apparently taken considerable 
pains to avoid representing the spheres as such, | 
but the idea will be understood, nevertheless. | 
This method of measuring also originated at 
the Pratt & Whitney Co.’s, I believe. Of | 
course any screw may be taken as a stand- | 
ard, and accurately reproduced in __ this 
way, but if the actual U. 8S. standard is 
aimed at, it is, of better to 








ob 


course, 


tain the standard plugs of parties who 
are equipped for their accurate production. 
Such plugs as shown in Figs. 5 and 6 are 
furnished by the makers, accurately ground 
in the threads to the exact size and pitch 
after hardening, and where the greatest pos- 
sible accuracy and uniformity is desired are, 
of course, indispensable. 


In connection with them are used the 
screw thread receivers, Fig. 7. These are 


made of a flat piece of steel, having a thread- 
ed hole through it, and cut open, as shown. 
Two pins are put through it, extending from 
one side to the other, one each side of the 
hole ; the object of the pins being to bring 
the two sides of the gauge into proper rela- 
tion with each other 
keep them so in use. Then out towards the 
end there are two screws, by one of which 
the gauge can be drawn together and made 
smaller, while by the other the opposite 


effect can be produced. By means of these 


screws the gauge can be adjusted to accu- | 


rately fit its corresponding plug gauge, and 


| can then be used to gauge taps or screws. 


. { 
after hardening, and to 


No matter what method of gauging may | 


be adopted, it is, of course, of vital 


| 


im- | 


portance that the tool should be of the! 








Fig. 7. 
MAKING TAPS OF 


proper shape, and accurately set in the lathe, 
with its center line at right angles to the cen- 
ter line of the tap, and with its top face ly- 
ing in a line radiating from the center—not 
necessarily level with it—as shown in an arti- 
cle on this subject by the present writer, in 
the AMERICAN Macurinist of March 26 and 
April 9, 1887. 


It is important to see to it that in finishing | 


the threads the tool has not become dulled 
on the point to any appreciable extent, es- 
pecially if the first-named method of gauging 


| 


is employed, because it is evident that, if the | 


tool be worn, and the chasing be continued 
until the point of the tool touches that part 
of the tap which has been turned to the size 


| limit, rejected. 


of the bottom of the thread, the size in the | 


threads will be too small, by an amount just 
equal to twice the amount which has been 
worn from the point of the tool. It is bet- 
ter, on this account, to use the accurately 
ground cutter for finishing only, and for all 
but a few finishing cuts to use either an or- 
dinary tool ground by hand, or another form 
of cutter furnished by the makers for the 
tool, Fig. 2, which has several cutting teeth 
like a chaser, but is not ground to shape after 
hardening. With this the threads can be 
roughed out much faster than with a single 
tool. 

Usually but little attention need be paid to 








If they are made somewhat larger than the 
normal size, the only apparent difference will 
be in the width of the flat at the top, which 
will be narrower. The actual size of the 
thread upon the sides will be unaffected by 
it, and indeed it is preferable usually to make 
| taps somewhat larger outside, the effect of | 
| which is, to tap the holes soas to leave a space | 
at the top of the thread, as shown by Fig. 8, 
provided the outside diameter of the screw is 
| kept to standard, as it should be ; and this | 
| space does no harm, but is really beneficial, 
| as it gives room for particles of dirt to lodge 
| without affecting the fit of the screw. 

Another advantage of this is, that it has 
been found in practice to extend the life of 
the tap to a remarkable degree, because the 
chief wear upon the tap comes upon the ex- 
treme points of the threads, and if left large 
enough to come to a sharp point, instead of 
being flatted, the points must wear off to that 
extent before the fit of the holes tapped by it 
will be affected, provided the bolts are kept 
to standard diameters outside. 

Mr. Chas. A. Bauer has applied this to 
another important feature of this standard 





the outside diameters of taps when made in | 
this way, except to make them large enough. | 


| : é' 
| yet allowance is made for the unavoii)))Je 




















STANDARD SIZE. 


screw problem, @. ¢., the reduction to standard | 
of finished and rough bolts in the same shop, | 
and making them interchangeable one with | 
The establishment of which he is | 
manager makes large quantities 





the other. 
of rough | 
bolts for its own use, and at the same time a | 
good deal of tool and special work is done, | 


. . . ? | 
| for which finished bolts and screws are used, 


besides those made upon screw machines for 


| the regular work. All the rolling mills fur- | 


nishing round iron for making rough bolts in 
his-shops are furnished by him with limit gau- 
ges, by duplicates of which all iron received | 
is tested, and, if the variation exceeds the | 
This limit falls considerably | 
within the amount necessary to be added to | 
a flat thread to make it sharp, and all taps for 

tapping nuts to be used on such bolts are left 


large enough outside to come up sharp when 
the size measured in the sides of the threads 
is standard. This leaves sufficient difference 
between the outside diameter of the taps and 
the largest admissible size of the rough iron, 
wear the former 
before the fit is affected ; and holes tapped by 
the standard hand taps, which are used for | 
other work, and are of standard diameter 
outside as well as in the threads, will fit the 
rough bolts when the tops of the threads are 
filed off alittle ; at the same time, nuts tapped 
for the rough bolts will fit those which are 


to allow for some upon 


turned and chased in the lathe, or mad: jp 
the screw machine. In short, the wiioje 
system is reduced to a uniform standard, nq 


variation in size of rough iron. 

Hand taps are usually made standard -i7¢. 
and the character of the fit of the scrowe 
determined by varying the size of the screws . 


but machine taps are ordinarily made s :)e. 
what above standard size, to allow for ir 
of the taps, and for easy fits of the nuts ; the 


excess being, on the different sizes of tips. 
from two to ten thousandths of an inch, dep: id 
ing also, of course, upon the character of 
the work. 

No fixed rule can be given for allowanies 
to be made for alteration in size by the | 
cess of hardening, because it is impossib] 
foretell just what a piece of steel will «| 
when hardened. About the best that can 
done is to select some good brand of st. ¢| 
suitable for the purpose (it don’t pay to m: 
taps of poor steel), and test it to find 
what it is most apt to do under given tr 
ment in hardening; then, if the same st 
is used all the time, and it is given || 
same treatment, reasonably uniform be 
vior may be expected, and its probs 
yariation one way or the other allowed { 
Forging is apt to make the results more 
certain than if the steel be cut from an sn- 
nealed bar, and turned to size without forg- 
ing, and a tap which has been forged shou! 
be thoroughly annealed then roughed ou 
and finally annealed again, to take out al 
strains put into the metal by the hammerin 
before it is finished; and in fact, when the 
greatest accuracy of size and pitch is desired, 
it is best to anneal after roughing in all 
-ases, Whether the tap has been forged or not. 
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Pressures in Moulds. 
3y S. BOLLAND. 


FIRST PAPER. 

Cast-iron in a liquid or molten state, has 
the power to transmit pressure to every part 
of the mould into which it is poured, and 
each part of the mould—when it is full— 
sustains a pressure equal to the weight of a 
column of cast-iron, reaching from such part 
to the upper surface of the running basin. 

Let a mould be prepared similar to the one 
shown at Fig. 1, page 8, which represents a 
plain bar one inch square, and twelve inchs 
long, with graduation marks at each inch of 
its length. Now, suppose iron is poured into 
this mould, to the depth of one inch; it is 
plain that the weight of one cubic inch 
of iron is the pressure which the bottom sur- 
face of the mould must resist; and it is 
equally plain that the pressure on the bottom 
surface will be twelve times that amount 
when the mould is full. And because, as 
above stated, of the power of liquid iron | 
‘transmit pressure in every direction,” each 
of the four sides of the bottom inch must 
bear the whole pressure, as long as the iron 
is ina liquid state. 

The pressure at each graduation ascendin 
decreases by exactly the weight of one cubic 
inch of cast-iron ; thus, the pressure at each 


) 


mark equals the weight of a column of cas! 
iron one inch square reaching to the surfac 
Let it be required to find the pressure at 6 
inches deep. 





Weight of 1 cubic inch........ .26 Ib. 

Depth, in inches........: . § 

Pressure, in pounds........ 1.56 

This shows that the pressure at one-half its 
depth equals a little over 14 pounds, It must 


not be thought that because we have chosen 
a column having one square inch for its bas: 

that the reasoning applies only in this case ; 
the same reasoning applies to every form or 
magnitude of base. Suppose the column to 
be 12 inches instead of one, and 12 inches 
deep ; the bottom surface of such a mould 
would have to resist a pressure equal to tl 

weight of molten iron resting upon it, or 450 
pounds, and the pressure against each squal 

inch of the sides would be equal to tl 
weight of a column of iron whose base is 
square inch, and whose height is equal to t! 


depth from the upper surface to that part 
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the side surface it may be desired to calculate 
for. 
Let it be required to find the pressure at 6 | 
inches deep, of the side 12 inches square. 
It has been shown that the pressure at 6 | 
ches deep for one square inch is 1.56 


pounds. Therefore, 


Pressure for 1 square inch, 6 inches 





OEE aeeeie ti ciba a larseials:4 lease ied s-a00's 6:0 1.56 
Multiplied by width of side.......... 12 
Total pressure in pounds............ 18.72 


[his gives the pressure at 6 inches deep as 
nearly 19 pounds, or equal to the weight of 
i: columns whose bases are each one inch 
sjuare, and whose height is 6 inches, as seen 
ai Fig. 2. 

It must be understood that not only the 
surface of the mould, but every portion of the 
molten iron, sustains a pressure from the 
weight above it, and that this pressure is 
governed by the same law; in other 
words, every square inch of the surface of 
cube is pressed by the surround- 
ing metal whilst in a fluid state, and the 
amount of pressure which every square 
inch sustains is exactly the weight of the 
column of metal which stands above it. 

The fact of the liquid iron coming toa 
state of rest after the mould is full, proves 
that these forces must be equal in any direc- 
tion, and that, whatever be the pressure out- 
wards on the side of the mould, the same 
force is being exerted in the opposite direc- 
tion ; so that every one of the 144 square 
inches contained in the square foot stands as 
it were on its own basis, exerting an equal 
pressure in every direction and on every side. 

From the foregoing the following general 
law is deduced : ‘‘ The pressure exerted at 
any depth below the surface is always equal 
to the weight of a column of cast-iron whose 
height isequal to the depth, and whose base 
is equal to the surface over which the press- 
ure is extended.” 

It has been clearly demonstrated that every 
part of a horizontal surface, at the same 
depth, sustains the I will 
now endeavor to show how the pressure is 
exerted on the perpendicular sides of the 
mould in question. At Fig. 3 the side is di- 
vided into inches. Annexed to the 
divisions on one of the sides is the amount 


this 


Same pressure, 


several 


of pressure in pounds exerted laterally at 
that particular depth from the surface 
when the mould is full. It is by the aid 
of this figure that I propose to show the 
method of finding the whole 
pressure exerted on each side of the mould 
under consideration. This, clearly under- 
stood, will furnish a sufficient rule by which 
to obtain the correct sum of the pressure on 
the sides of any other mould, of whatever 
(This figure also the 
amount of vertical pressure in pounds on the 
whole surface at the several depths indi- 
cated.) 

At lateral pressures the amount for one 
inch in depth is 3.12 pounds (this means, of 
course, across the whole side), increasing by 


amount of 


dimensions. gives 


just the weight of an additional inch down 
to 12 inches, where it is seen to be 37.44. 

Now, as this increase is seen to be uniform, 
one-half of the depth must be the average 
pressure of the whole surface, and will be 
found at 6 inches. 

To prove this, at 6 inches deep the pressure 
is 18.72 pounds—exactly one-half of 37.44 
pounds—which represents the extreme press- 
ure at 12 inches deep. Now, take the pressure 
sustained at 7 inches, one below, and at 5 
inches, one above, and we have 21.84 pounds 
ind 15.6 respectively ; add these together 
which 
Or take the press- 


and we get 37.44 pounds, of 
18.72 pounds is one-half. 
ure at 8 inches deep, which is 24.96 pounds, 
and at 4 inches—the pressure at which point 
is 12.48 pounds—and we obtain the same re- 
sult. If each of these points sustained a 
pressure of 18.72 pounds, which is the aver- 


sum 





age pressure, we should have the same total. 

The same reasoning will apply to all the 
points equally above and below the middle 
point, 6 inches; the pressure on each point 
below it exceeds the, pressure at 6 inches by 
exactly as much as the pressure on a point 
equally distant above it falls short of the 


pressure at 6 inches, and, therefore, on ac- 


= : = 
count of this mutual compensation, a general 
| average is obtained. 

It is clear that the total pressure on each 


| side must be the whole 12 divisions multi- 


plied by the amount of the average pressure, 
which is always found at half the depth of 























Fig. 2 
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Total cubic inches........ 864 To prove the accuracy of this rule, we will 
Weight of one cubic inch 26 multiply the average pressure of one square 
inch down the perpendicular side into the 
5184 total surface previously found. Thus: 
~) ia bl . . ° - 
1728 otal surface in sq. in. 452.28 


294 64 Average pressure of 1 in. 12 
in. deep 
Giving exactly the same results as previously 
shown. (I would say just here that this rule 
is absolute, and applies in all cases, whether 
the mould be solid, like the one we are dis- 
cussing, or only + inch thick ; as long as the 
iron is in a fluid state the conditions are the 
same.) 

From these examples the following rule is 
deduced for calculating lateral pressure, 
where the mould has a flat bottom and per- 
pendicular sides, and is simply filled open, 
as at Fig. 3. Find the number of square 
inches in one side below the upper surface of 
the iron in the mould, multiply this sum by 
the number of inches in half the depth of 
the liquid iron; the product will be the num- 
ber of cubic contained in half the 

depth, the weight of which 


Total weight in pounds .. 


271368 
226140 
45228 


Total pressure in pounds.... 705.5568 


This proves the lateral pressure to be the 
same as would be produced upon the bottom 
of a mould 452} inches in magnitude, with 
perpendicular sides, and holding liquid iron 
to the depth of 6 inches. 

A thorough knowledge of the increase of 
pressure in proportion to the depth will sug- 
gest the expediency of a corresponding in- 
crease of strength in the material used for 
Bate constructing very deep moulds. The press- 
ure at the top being inconsiderable, very little 


strength is needed to resist it; but as the 


is equal to the lateral pres- SP ‘ 
: ratio of pressure increases with the depth, a 
sure on that side. : ‘ : ees 
; good margin of stréngth is indispensable at 
é ore ) Ww { g a bl . . . . 
. matters not what form! the bottom. This will admit of a gradual 
»f b , ) ay ee , : 
of bottom the ia uld_ may decrease as the upper surface is neared. It 
have. If it be horizontal 


is entirely owing to ignorance upon this sub- 
ject that so many failures are made through 
lack of strength in the arrangements for se- 
curing moulds of considerable 


and flat, and the sides perpen- 
dicular, the lateral 
may be found by this rule, 
because the point of average 
pressure is always found at 


pressure 


magnitude, 
or else, as is too frequently the case, the op- 





posite extreme occurs, and time and material 


10 , . zi ss ‘ : 

nh half the depth below the are lavished upon an undertaking suflicient 
~ os — oe for a piece of work of ten times the bulk. 
Fig. 3 Fig.4 Suppose the mould to be 

PRESSURE IN MOULDs. cylindrical (as seen at Fig. ” 


| the liquid iron, and in this case is found at 
point 6 inches, at which point the pressure is 
18.72 pounds. According to the above rea- 
soning, the total pressure is the same as if 
this average pressure was uniformly diffused 
over the entire surface of the sides in contact 


with the liquid iron. Therefore : 
Number of divisions.... ....... 12 
Multiplied by average pressure.. 18.72 
Total pressure on side ........ 224.64 


Again, it appears that the total pressure 
exerted on the perpendicular side—when the 


mould is full—is just the same as if the side | 


was taken for a horizontal bottom, and half 
the depth of the liquid iron rested thereon. 


i, 


Mal 


Sa 


COMBINATION SLOTTING, DRILLING AND MILLING MACHINE. 


Thus: 
Side converted into a hor- 
izontal bottom......... 144 inches. 
Multiplied by half the 
OUI: ac indsaseaacaeae 6 inches. 





4), 12 inches diameter and 12 
The point of average pressure 
To find 
whole side of such a 
Thus: 


Com bination Slotting, Milling and Drill- 
inches deep. ing Machine. 
is at A, which is one-half its depth. 
the pressure on the 


mould, we proceed as per rule. 


This machine is designed to cover a variety 
of special work at one setting, which other 
wise would require several, under a drilling, 
slotting and milling machine. It has special 
features for working out cutter heads, where 


37.69 inches. 
12 inches. 


Circumference... 
Multiplied by the depth 





Total surface in sq. in. 452.28 
Half depth in inches... 6 


exact angles and distances from centers are 
required ; also’ for working out dies from 


2713.68 solid steel, ete. 


Weight of a cubic inch. 26 The operator can bring the work under 
: et the spindle and drill holes for slotter tools, 
1628208 then by a quick-motion screw the work is 

542736 | placed under the slotter, Then, after removing 





705.5568 


the stock, the work is again brought under the 
Weight in pounds..... 


spindle, where, with mills adapted. to the 
purpose, and proper appliances, almost any 
desired job in die making can be accom- 
plished. Aside from special work it is de- 
signed for gear work up to 20 inches diameter. 

The traverse of top table of the machine is 
10 inches, and the traverse of the lower part 
is 7 inches. 

The slotter has 4 
spindle a traverse of 5 inches ; 


the 
each is opera- 


inches stroke, and 


ted by independent countershaft. 
The spindle is geared two to one. 
The* ,manufacturer is W. H. 
soston, Mass. 


Warren, 


a 

We recently referred to the agitation going 
on against the bob-tail car. Since then a citi- 
zen of New York has essayed to make a test 
case, by refusing to deposit his fare, holding 
The citi- 
zen Was imprisoned for presuming to object 


that a conductor must come for it. 


to the dictum of the railroad company, but 
he proposes to make a test case of it, in which 
the public will wish him success. 


ome <=> 


Mr. Sharpe, of the Brown & Sharpe Mfg. 
Co., called 
cheering report of his establishment regarding 
The extent 
of their export business is very gratifying, 


upon us recently, and gives a 


present business and prospects. 


Mr. Sharpe stating that within the two years 
last past they had sold to the French Gov- 


ernment alone, nearly two hundred machines, 
= ee 


The largest piece of ordnance yet spoken 
of is the tube for conveying natural 
from Murraysville to Pittsburgh, 


is fourteen miles long, and occasionally a 


fas 
It is seen that, according to the rule quoted, This pipe 
we have a pressure equal to 7054 pounds on 
the whole side of a cylindrical mould, 12 
inches diameter and 12 inches deep, when 
such a mould is filled with molten iron. 


gum ball is forced through it by the press- 
ure of the gas, the object being to clean the 
pipe. 
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Practical Drawing. 


By J. G. A. MEYER. 
FIFTY-SIXTH PAPER. 
Probl dit 70. 

180. 70 find the intersections of the surfaces 
of tivo right cylinders® their ares lying in one 
plane. 

Fig. 361. 
jection of a cylinder, whose axis is perpen- 


Let ¢ ¢, ¢ és be the vertical pro- 
dicular to the horizontal plane of projection ; 
also letg gs 4h, be the vertical projection 
of a cylinder smaller than the former. This 
small cylinder is passed through the larger 
it is required to find the intersection of 
their surfaces. Let A B be the ground line. 

To find the curves in which these cylindri- 
cal surfaces intersect each other, we shall need 


one ; 


a plan (or horizontal projection) as shown in 
Fig. 363, and alsoa side elevation, as shown 
in Fig. 862. Hence, draw these two projec- 
tions, taking care to locate in Fig. 368 the 
center 2, from which the circle ¢, dy ¢, f is 
to be described on the center line d d,; that 
is, on the prolongation of the centerline dd, ; 
and also locate the center y, Fig. 862, on the 
center line ¢ ¢,,, that is, the prolongation of 
the center line ¢7,. The distances between 
these projections or different views makes no 
difference in the construction, but the closer 
Figs. 362 and 368 are to Fig. 361, the more 
convenient it will be to find the points in the 
required curves of intersection. In Fig. 368 
the circle cy d, ¢. fg represents a plan of the 
large cylinder; and the rectangle 7, ¢4 js J4 
represents a plan of the small cylinder ; again, 
because the axes of the two cylinders lie in 
the same plane, the center line g, gq of the 
small cylinder must pass through the center 
w of the large cylinder, cutting the circum 

ference ¢, d, & f, in the points ¢, and ég. 
Of course if this horizontal projection is cor 

rectly drawn, the point ¢, and the line ¢ ¢, 
(Fig. 361) will lie in one and the same verti 

cal line ; also the point e, and the line e ¢, will 
lie in another vertical line. 

In Fig. 362 the circle g,, yy ¢4, Jy. Tep- 
resents an end view of the small cylinder ; 
and the rectangle f;, 13 @:; ¢;, represents 
a view of the large cylinder. Here again, 
because the axes of both cylinders lie in one 
plane, the center y in the end of the small 
cylinder must lie in the center line c,, ¢,, of 
the large cylinder. The center line ¢,, ¢,3 
cuts the circumference g,, 4,1 ¢4;J11 in the 
points g,, and /,,; if correctly drawn, the 
point g,, and the line g g,, (Fig. 361) will lie 
in one and the same horizontal line ; also the 
point 2,, and the line 4 4, will lie in another 
horizontal line. 

Now, in order to determine the curves in 
which the cylindrical surfaces intersect, we 
first find points in these intersections,and then 
the line drawn through these points will be 
the required curves of intersections. 

In the first place, the point ¢; (Fig. 361), in 
which the line g g, cuts the line ¢ cg, and also 
the point A; in which the line A i, cuts the 
line ¢ ¢,,are points (in fact, the extreme points 
in a vertical direction,) in the curve of inter- 
center 
To tind other points in the same 


section on the right-hand side of the 
line ddy. 
curve of intersection, we proceed as follows : 

Fig. 362. Divide 
911 ¢,, 4,, into any number of equal farts, 
say eight. 


the semi-circumference 


Through the points of division 
Poss Pas, Poa, ete., draw horizontal lines py ¢, 
P, Pas Ps» Pes Po» Through the same 
points of division also draw the vertical lines 


etc. 


Cra Cis Cy6 C17 ANd Cy, Cy 9, Cutting the upper 


base f,, @,, of 


15 
the large cylinder in the 
Cig, ¢13- In Fig. 363, lay off on 
the line ¢, jy the points py, Py, Pyros the dis- 


’ j ® 
points ¢; 4, 


tance between the points g, and p, must be 
equal to the distance between points ¢,, ¢,,4 
in Fig. 362 ; the distance between g, and p, 
equal to ¢,, ¢€,,, and that between g, and 
Pro equal toe,, ¢,3. Through the point p, 
draw a horizontal line cutting the circumfer- 
ence ¢, dy éy /, in the points 4 and 10; also 
through the points p, and p,, draw horizon- 
tal lines, the former cutting the same circum- 
12, and the line 
through p,, cutting the circumference in the 
points 8 and 14, 


ference in the points 6 and 


For the definition of “right cyliuder,’’ see Art. 299. 





Through the point 4 draw a_ vertical line, 
cutting the horizontal lines through p and 
Pe, (Fig. 361), in the points 3 and 15 respect- 
ively ; also, through the point 6 draw a ver- 
tical line, cutting the horizontal lines through 


ps and p,, in the points 5 and 138; again 


through the point 8 draw a vertical line, 


cutting the horizontal lines through p, and 
P;s in the points 7 and 11; lastly, through the 
point 7, (in which the element ¢, 7, of the 
small cylinder cuts the circumference cy, d, 
é» fe), draw a vertical line cutting the center 
line ¢ 7, in the poiut 9. Through the points 
cs, 8, 5, 7, 9, 11, 18, 15 and h, draw acurve ; 
this curve will be the intersection of the cy- 
lindrical surfaces on the left-hand side of the 
center lined d,. The curve of intersection 
on the right-hand side is equal to the curve 
just found, and can be determined in pre- 
cisely the same manner. 

481. Now let us examine some of the prin- 
ciples involved in this problem. 

The principles upon which the solution of 
our problem is based are the same as those 
involved in Problem 59; the student will do 
well,in referring to this problem, also to Art. 
423, to compare the construction given in 
Figs. 309, 310, with the construction given in 
the figures now before us. In order to find 
points in the intersections of the cylindrical 


c € 


oe 
D 


RP 


| 


9, in which the line ¢ ¢, intersects the line 


¢, C;; must be a point in the curve of inter- 
section. Furthermore, the point 9 is cluser 
to the center line d d, (Fig. 361) than any 
other point in the curve of intersection, be- 
cause any other cutting plane, which is not 
tangent to the small cylinder, but intersects 
both cylinders, such a cutting plane will in- 
tersect the surface of the large cylinder in 
elements at a greater distance from the cen- 
ter line dd, than the distance between the 
lines ¢, ¢, and d d,, and consequently the 
points in the curve of intersection which lie 
in such a cutting plane must also be at a 
greater distance from dd, than the distance 
between the dd, and the point 9. On the 
other hand, if a cutting plane is not tangent 
to the small cylinder, and neither intersects 
it, the cutting plane cannot contain an ele- 
ment of the small cylindrical surface, and 
therefore cannot contain a point of the curve 
in which the two cylindrical surfaces inter- 
sect each other, 

Again, assume that another cutting plane 
is passed through the axis of the cylinders. 
This cutting plane will be represented in 
Fig. 363 by the line g, g,, and will intersect 
the large cylindrical surface in the elements 
ec, and ¢ és, shown in Fig. 361 ; it will also 
intersect the small cylindrical surface in the 
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surfaces we employ, as before, cutting planes, 
and pass these through the cylinders in such 
a manner that the cutting planes will inter- 
sect the cylindrical surfaces in straight lines. 
(See Art. 423.) Thus, assume that a cutting 
plane perpendicular to the horizontal plane 
of projection and tangent to the small cylin- 
der is passed through the large cylinder. 
Such a cutting plane will be represented in 
Fig. 363 by the line 7, 7,4. Now, we know 
that the axis of the large cylinder is perpen- 
dicular to the horizontal plane of projection, 
consequently the cutting plane, which is also 
perpendicular to the horizontal plane of pro- 
jection, and represented by the line 7, @4, is 
parallel to the axis of the large cylinder, and 
therefore the cutting plane will intersect the 
surface of the large cylinder in two of its 
the 
surface of the large cylinder in two straight 
lines. (See Art. 405.) One of these elements is 
represented in Fig. 361 by the line cg, ¢, ; the 


elements ; or, in other words, intersect 


other element is pot shown, but can readily 
be found by drawing a vertical line through 
the point ¢, ; this vertical line will contain 
the element. For the sake of brevity we 
shall contine our attention to the left-hand 
sides of Figs. 3861 and 368. 
plane is tangent to the small cylindrical sur- 
face, and, therefore, according to Art. 301, 
the cutting plane must touch the small cy- 


Our cutting 


lindrical surface in one of its elements, and 
this element is represented by the line 7¢, ¢, 
in Fig. 868, and also by the line /¢, in Fig. 
361. 
contains the line (@») ¢4, ¢ @,.) 
cutting plane 
shown iu Fig. 


Hence we say that the cutting plane 
Again, this 
also contains the line ¢, 


5 


the point 


Cr, 


361 ; consequently 
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elements gg, and /,, shown in the same 
tigure. this cutting 
plane contains the elements ¢ ¢,, €é3, 973 and 


Consequently second 
hh; and the point ¢,, in which the element 
9 7, cuts the element ¢ ¢,, and also the point 
A;, in which the element  h, cuts ¢ ¢,, will 
be points in the curve of intersection. And, 
furthermore, these points c,, 4, limit that 
portion of the curve of intersection which 
It will that so far 
we have had no use for the elevation shown 
in Fig. 362. But it will now be seen that in 
order to find intermediate points in the curve 


can be seen. be noticed 


of intersection, the elevation shown in Fig. 
362, or at least an end view of the small eyl- 
inder, will be necessary. 

We that et rire 


Cre Cia Crs Crg, in Fig. 362, represent cutting 


may assume the lines « c 
planes, which, when seen as represented in 
this figure, are perpendicular to both planes 
of projection, and passed through both cyl- 
inders. In what follows we will contine our 
attention to the cutting plane represented by 
the line ¢;,¢, 9. In Fig. 862 the small cylin- 
der is represented as standing perpendicular 
to the vertical plane of projection ; in Figs. 
361 and 368 the same cylinder is represented 
as parallel to the vertical plane of projection. 
If, now, the method for obtainine the side 
elevation of any object, as explained in 
Problem 56 (Art. 399), is thoroughly under- 
stood, the student will readily perceive that 
362, 
ver- 
363, 
stand parallel to the vertical plane of pro- 
jection, and is represented in the latter figure 
by the live p,, p,,. It 


the cutting plane ¢,, ¢;,4, which, in Fig. 
is seen as standing perpendicular to the 
tical plane of projection, must, in Fig. 


may also be re- 











marked that since the lines p,, Pi» and « 
Cy, represent oue and the same cutting pla 





the distance between the lines g, g4 and , 
Pie, in Fig. 368, must be equal to the | 
tance between the lines ¢c,, ¢,, andc,, « 
in Fig. 362. 

In Fig. 363 we see that the line p,, ; 
cuts the circumference in the points 8 a; 
10; and since the cutting plane p,4 P,-, a 
also the large cylinder, are perpendicular 
the horizontal plane of projection, we c 
clude that the cutting plane p;9 ~,, cuts t! 
surface of the large cylinder in two element 
which are represented by the points 8 and 14 
Consequently, in Fig. 361, the line ¢ 
which lies in the vertical line drawn throu: 


8 


the point 8, will be the vertical projection « 
that element, which in Fig. 363 is represente: 
by the point 8. 

The cutting plane p,,9 P;,_ also intersect 
the surface of the small cylinder in 
elements, and both of 


tw 
elements 
represented in Fig. 363 by one line, namely 
Pio Pies 
elements by one line, is, that in Fig. 363 on 
element is directly above the other, becaus 
the cutting plane, which is perpendicular t 
the horizontal projection, contains both el 
ments. Hence it follows that the distanc 
between these elements cannot be obtainc: 
in Fig. 363, neither can we determine thi 
distance by anything given in Fig. 361 
Therefore,in order to obtain this distance, w: 
must refer to Fig. 362. Here it is seen that 
the line ¢,, ¢,, cuts the circumference g, ; /, 
éi:J11 in the points py, and p,,, and thi 
distance between these points is the distanc 


these ar 


the reason for representing bot! 


between the two elements in which the cut 
ting plane intersects the small 


surface. 


cylindrica 
Hence to represent these element: 
in Fig. 361, as we must do, we simply draw 
Ps 
and thus obtain, in Fig. 361, the lines pg /, ; 
and PisP 


horizontal lines through the points p, 4, 


which are the vertical projection 
of the elements in which the cutting plain 


15> 


(which is represented by line p,9 Py, im’ Fig. 
363) intersects the small cylindrical surface. 
Hence we say that this cutting plane contains 
the lines or elements py ~,,, P13 P,5,avd also 
¢, ¢ ; and, therefore, the point 7, in which 
the line p, p,, intersects the line ¢, ¢,, 
also the point 11, in which the line p,, p, 
tersects the same line, ¢, ¢, are points in the 
curve of Similar reasoning 
applies to the manner of finding the points 
3, 15; 5, 18. 

482. When it is necessary to make only the 
front elevation of the cylinders with the cor 
rect intersection of their surfaces, labor can 
be saved by drawing only a poriion of the 
circle ¢, dy é, f, in Fig. 363, and a portion 
of the circle g,, 4,,; ¢;,Jj,, in Fig. 862, 


and 
- in 


intersection. 


leaving out the remaining outlines in these 
figures. 
paper. 

The arcs « vw and the line CD are shown 
for the purpose of indicating the manner of 
obtaining the side elevation according to 


This will be explained in our next 


geometrical principles, which have been 
given in Art. 899. 

Directions.—In the space marked 70 three 
views of two cylinders intersecting each 


other. The large cylinder is to be 12 inches 
in diameter and 15 inches high; the small 
cylinder is to be 10 inches diameter and 17 
inches long. Then find, in the vertical pro 
jection, the curves in which the cylindrical 
surfaces intersect. Use 14 inch scale. 
Ne 

Some interesting figures in regard to sala 
ries have been elicited in a suit brought in 
Brooklyn against a baking powder company. 
It was shown that the president of the com 
pany draws a salary of $50,000 a year, the 
$30,000 the treasurer 
$5,000. The president of a varnish company, 


vice-president and 
who was introduced as an expert in regard to 
that the superintendent of 
his company received $50,000 a year, while 


salaries, stated 


the yearly business did not exceed $3,000,000. 

Another witness stated that in companies in 
which he was acquainted the chief executive 
ofticers received from $5,000 to $50,000 a year, 
while a representative of a kerosene oil com 
pany said that he knew one officer of a large 
corporation who received a salary of $80,000 
a year and two others who received $20,000 
each. 
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These figures are enormous, and were un- 
nown until the days of trusts and combina- 
ons. The explanation is furnished in the 
stimony of one witness, who said that the 
isiness of the company with which he is 
mnected has been increased until the profits 
id reached 450 per cent. on the original cap- 
il stock. —Commercial Bulletin. 
; as 
ixhaust Head—Improved Receiver and 
Separator. 


One of the cuts presented with this shows 
n improvement in exhaust heads. The 
eam enters at the bottom and strikes the 
me, when it is driven off to the sides around 
ie spiral threads, the least area between the 
reads being equal to the area of the exhaust 
ipe. The spiral course taken by the steam 
auses the waterto be thrown off by centrifu- 
ral force, allowing the steam to pass upward ; 
then it passes out through the holes in the out- 
side pipe at right angles and downward to 
the bottom of the central pipe, and upwards 
The water thrown out to the 
walls of head is carried down in crevices, 


o atmosphere. 


formed by corrugated pipe on the sides of 
he head, to the recess in the bottom, where | 
t is carried off by suitable drip pipe. 

The object of this apparatus is to provide 
igainst throwing water or grease on the 
sidewalks, and to 
roofs of houses. 

The other cut shows an improvement in 
separator, better receiver. The 
object in using this apparatus is to separate 
the water that is carried over from the boiler 
and the impurities contained therein, giving 
the engine dry steam, and leaving the oil 
It is 
particularly useful on long steam pipes, as 
the water of condensation can be drawn off 
just before the steam is used, whether it be 
in a radiator or steam engine. When applied 
to steam engine it is placed as near the en- 


prevent dampness on the 


known as 


free to do its work on the surfaces. 


gine as possible, and can be hung in the 
steam pipe or placed in any convenient local- 
ity near the engine. 

By reference to the cut it will be seen that 
the steam enters at top at B, and takes a 
spiral course between the threads of the 
screw, the area of the passage being a little 
greater than the area of the steam pipe. 
Thus the steam travels at a high velocity, 
and the water, by centrifugal force, is thrown 
to the outer walls, while the steam passes to 
holes in central pipe, and up this pipe to the 
engine. <As it is necessary to have a given 
volume of space per horse-power in the re- 
ceiver, an important benefit to the boiler is 
the result, allowing the steam to flow more 
evenly than if it passed through pipes direct 
to engine. Also the danger of knocking out 
a cylinder head from the presence of water 
is avoided, 

There is an automatic float trap in the bot- 
tom of the receiver, for discharging water of 
condensation, and an outside lever C, to 
move valve and keep it in working order ; 
this lever will at all times indicate the posi- 
tion and movement of float. This device is 
recommended for foaming boilers, and when 
large quantities of steam are drawn out, or 
with fluctuating load, ete. 

3oth the devices described are made by 
the Keystone Engine Works, Fifth and But- 
tonwood streets, Philadelphia, Pa. 

a 

The use of oil for stilling the ‘* troubled 
But 
tributing the oil to the end in view are con- 
Recently a German 
has devised a plan for doing this, which plan 
consists in attaching the can of oil to a rocket, 


waters” is very old. new means of dis- 


stantly springing up. 


then by firing it in the desired direction the 
end is accomplished. 


—-_- 


We notice that the plan of using a marine 
brake, to stop vessels in an emergency, is by 
~The latest effort in 
this direction is in the way of a cable with 
canvas cones attached. 


no means abandoned. 


These open out upon 
It is said 
Seine, running at a 


oceasion, and so afford resistance. 
that a steamer on the 
speed of 13 knots, was stopped in 7 seconds, 


while 34 seconds were required when the 


engine was reversed to stop. 





AMERICAN 
English Locomotive Practice. 
By W. H. Boorn. 


One of the most noticeable facts connected 
with American railroads, to an engineer first 
traveling upon them, is the quickness with 
which the American locomotive gets away 
with its load and attains its full speed. On 
the contrary, an American engineer first ar- 
riving in England will be struck by the 
comparatively slow motion and general tardi- 
ness at starting, and by the long distance 
traveled before full speed is attained. When 
speed is attained, however, it is considerably 
higher than the speeds attained in America, 
and there are in England a far greater num- 
ber of fast trains than we Indeed, 
railroad traveling is very expeditious, and 
conducted with a view to the 
than to share 


possess, 


seems to be 
public convenience rather 
holders’ profits. 

A fast trainin England is usually under- 
stood to be one which makes an average 
speed, including stoppages, of over 40 miles 
per hour, and some idea may be gained of 
the extent of this description of traffic when it 
is considered that more than forty such trains 
daily run between Manchester and London, 
and some thirty trains daily between Liver- 


pool and London also exceed a 40 miles 
speed. Fifty-five trains daily run between 
Manchester and Liverpool at considerably 


over a 40 miles schedule, maintaining a speed 





Exuaust HEAD. 


them 
and 


of 60 miles when running, some of 
doing the 34 miles in 40 
almost invariably arriving a little before time. 
Hundreds of trains run simply to save local 
traftic, and do their 10} miles between im- 
portant towns in 17 minutes from start to 
stop, and over the busiest roads. The fastest 
English trains run the 400 miles from London 
to Edinburgh in 84 hours, and stop about 
These trains are 


minutes, 


half an hour on the road. 
run with engines having a single pair of 8 
feet drivers. 

Now it is on this point of diameter of driv- 
ing wheels that the real difference between 
English and American engines is found. In 
respect to boilers, cylinder sizes, leading 
trucks, ete., the two locomotives present no 
real differences. The bar and plate frames 
are after all but a 
yond the narrowing of the fire-boxes entailed 
by the unreduced bar frame, they do not se 
Every day the 


matter of detail, and be- 


riously modify a locomotive. 
general appearance and the details of con 
struction of the two locomotives more nearly 
coincide, but American engineers have so far 
almost wholly avoided single drivers and 
large wheels. We cannot see why this should 
be the case. If single drivers will work a 
heavy traffic in the moist climate of England, 
there is no reason why they should not be 
equally efficient in America. Any difficulty 
in starting is got over by a proper application 
of sand, and it is fact 
that when once running at speed the adhesion 


an acknowledged 


of a single engine is equal to the cylinder 


power, Hence coupling rods are only really 
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English coupled en- 
weight as 


of service in starting. 
gines are just about the 
American, and yet single engines do the same 
work as coupled. Why then would not an 
American single engine do equal work with 


same 


an American coupled engine ? Most probably 
it would if tried. 

Then again in regard to speed; at high 
speeds the rate of revolution of the ordinary 
American locomotives is very high, and the 
effect of non-balance of moving parts issevere., 
With large wheels this is greatly reduced. 

There has been recently in the columns of 
Engineering, along discussion on the com 
parative merits of English and American 
locomotives. No good came of the discus- 
sion, for the majority of the writers on both 
sides simply busied themselves with the 
question of detail, such as the material of 
the fire-box, the 
cast-iron or wrought-iron for wheels, and so 
on, whilst they overlooked the important 
question of wheel diameter. 
the first of July the whole 


frames, etc., the use of 


Now, since 


of the fast traffic in England has been 
much accelerated, and whilst speeds in 
America were being gradually approxi- 


mated to those of England, they are now 
very far behind again, and yet the in- 
creased English speeds are attained by the 
same engines as hitherto used, no new types 
having constructed for the purpose. 
Indeed, for some time past a few select runs 


been 
such as Manchester and London, 2034 miles 


golLER <— 














RECEIVER AND SEPARATOR, 


have been made in 4} hours, so proving the 
capacity of the locomotives to do the same 
work all over the country. 

For general traffic the standard American 
engine is perfectly suitable, for it gets away 
With its train more promptly than an English 
engine ; but for the high speeds which ought 
large 
cities, I believe Iam not alone in 
that 
diameter should be 


to be attained between 


thinking wheels of 
tried. Facts o 
are very stubborn things, and the 


fact is obvious that the highest 


looked 
means of conveyance rapidly from one point 
to another. 


train 
does in 4}. 


large § . 


5 


upon as traveling hotels, but as a 


The Englishman, is content to 


spend four hours in a comfortable seat, de- 
prived of the power of locomotion, in order to 
travel 200 miles, which it takes the American 
six hours to accomplish, during which he 
can, if he choose, walk about or dine. 


Dining and sleeping cars are common 


enough in England, but do not run on the 


The Manchester dining car 


{4 hours what the fastest train 


fastest trains. 
runs in 
Again, the sleeper train to 
Edinburgh from London consumes 94 hours 
nearly, against the 8} by the day express. 
One cannot both eat one’s cake and have it. 
: a 
LETTERS FROM PRACTICAL MEN, 
That Cutting Tool Again, 

Editor American Machinist: 

The Richards and Richardson family is 
largely represented in the machine shop. 
Its members are apt to have opinions and are 
usually free in expressing them. ‘‘ Another 
Richards” fairly keeps up the family trait of 
being often in the wrong. It is not fair to 
say that ‘‘ those who use strong language are 
apt to be unduly prejudiced.” 
are unduly prejudiced are apt to use strong 
language ; but 


Those who 


strong language may be 
used for other purposes than the expression 
of inordinate and unjust opinion. I acknowl- 
edge with humiliation that I have 
unable to invent or discover language strong 


enough to 


been 


condemn and prevent vicious 


practices in tool grinding. If lan- 


guage would prevent a man from so grinding 


strong 


his tools that they would continually do bad 
work and little of it, and must visit the tool 
dresser four times as often as they should, I 
would be willing to exhaust the resources of 
Shakespeare and Webster. 

The tool sketched by ‘* Another Richards,” 
July 28, will work just as well as my own ; 
but, my dear sir, you won't grind it so. 
The sketch being about half size, to grind 
the top as you have drawn it, you would 
about 3° diameter. 
You couldn't and you wouldn't grind it so 
The 
the stone would make a lumpy and irregular 
curve at the 
grindings you would be wallowing in the 


need an emery wheel 


on a common. grindstone, corner of 


best, and after one or two re- 
depths of machine shop vice with the rest. 
It is difficult to grind any kind of a decent 
circular groove with the corner of the stone, 
and the repeated trials required to get a 
shape at all satisfactory, grind away much 
more of the tool than is necessary merely to 
I may say generally that 
in this tool, or in any tool, it is an incorrect 


remove the wear. 


The grinding 
should always be in the direction of the flow 
of the chip; and so I do not care to defend 


practice to grind crosswise. 


my former sketch, although the top of it 
could be ground pretty well upon a flat-faced 
wheel. 


emery Here is a betier style, ang 





speeds in the world are only per- 
formed by large wheels. 

It will be argued that, as tractive force di- 
minishes with increase of wheel diameters, so 
will it be impossible to run such heavy trains 
as now arerun, The English fast trains are 
by no means light, though they are not so 
hampered by sleepers and dining cars, it being 
customary to stop for dinner some twenty or 
and 
It is an old axiom that 
facilities for traveling cause traveling, and 


twenty-five minutes, sleepers being 


scarcely necessary. 


the English companies appear to work up to 
this. American to aim 
at giving in 
sible, even at the sacrifice of speed, which 


roads seem rather 


one train as much as pos- 
in a large country, should at least be as val 
uable as in a small country like England. 
American locomotive men should consider 
the question if they would secure high speeds, 
but travelers who demand high speeds 
should also learn, as English travelers have 


learned, that high speed trains should not be 


one which in practice I would be more likely 
When this tool was first made I 
would grind it clean on top like this, and 
would regrind it only at the 


to follow. 


then as it wore 
front. 

If ‘‘ Another Richards” 
how he would grind the tool he sketches, 


would tell us 


and give us faithful historical sketches of its 
successive re-grindings, and show the effects 
of his practice as followed by his associates, 
it would be of interest to many readers, 
FRANK EH. RicHarps. 


the Screw-Driver Ques- 
tion, 
American Machinist. 


In Line With 


Editor 

In your ** Answers to Correspondents ” I 
notice the old question, ‘‘ Is there more power 
in a long screw-driver than ashort one ?” Of 
course the answer is always ‘‘ No, if the screw 
driver is held perfectly straight,” 













































When there is a valve under the floor, or 


Shop Notes. 


overhead, it is the practice of the writer to 


put on along stem like that shown in cut, By JARNO. 
so as to bring everything handy. To have 
everything work proper, a plumb line is used No. ‘9. 


to bring the long stem in line with the stem on 


the valve, and this stem is held in line by a How GASCON TESTED THE WARP, OR TWIST, 


hole in the floor, or a suitable guide at A. 


‘ ne Wherever a_ long 
! 1 stem like the one de- for testing the twist of anything, was given 
scribed is used, I have 


with the ordinary short 


them. 





ject for a moment, 


some years ago a steel 





shaft, 74 inches diam- 
eter, and making 32 
revolutions per minute, 
was put in to drive a 
pair of rolls, and_ be- 
yond them other ma- 
chinery. 

The length of the 
shaft to the rolls was 
about 120 feet. The 
first work done by this 
shaft was to drive these 
rolls, which took some 125 horse-power. 

When a piece of metal was put into the 
rolls they would stop, and apparently the 
shaft would lose some three or four revolu- 








tions, when the rolls would start and go on 
all right. 


valve and seat showed 
that they have been 
screwed together tight- 


stem and the same 
person to manipulate 


Changing the sub- 


The shaft was connected to the engine by 


gearing, so that that end kept moving steadily 


and the shaft must have sprung or been 


twisted considerably to have stopped the 
lower end, 

This action continued for some time, until 
other machinery was added, which kept a 
nearer constant strain, until now the shaft at 
times is doing 250 horse-power and nothing 
of the kind is seen, 

One point that should have been observed 
was, did the rolls, when started, run faster, so 
that the shaft straightened out at work, or did 
this take place after the metal had passed 
through the rolls ? Not being situated at the 
time so as to make observations, | am unable 
to say ; but the thought has arisen: Is it not 
possible that a certain amount of force may 
be stored up in a body as resistance to torsion, 
that may be given out again after inertia is 
overcome, or to overcome inertia ? 

If this is possible, then it is not imagina- 
tion that valves arranged as shown in cut are 
closed tighter, and by the same rule, that a 
long screw-driver is more powerful than a 
short one, evenif held straight. 

This is submitted, not as a conclusion of 
the subject, but rather to provoke thought 
that shall lead to a correct conclusion, 

W. E. CRANE. 


Wash the Core Sand, 
Editor American Machinist : 

Some time ago we received a number of 
small patterns from which to make castings ; 
several of them were very intricate, requiring 
some twenty-three (28) cores in a space about | 
5/°x 10" x10", with very poor provision for 
venting. Our best moulders tried several 
times to make the castings, but with the in- 
variable result of a ‘‘ blow,” and a dirty cast- 
ing. This would not do at all, and after some 
investigation, I suggested washing the core 
sand until it would not discolor clean water. 
The result was, no tendency to ‘‘ blow,” and 
clean, perfect castings. The amount of ‘dirt 
in the sand seemed very small, but it served 
the double purpose of producing gas and 
impeding its exit from the core. Of course 
it is very plain that the sand for difficult cores 
should be clean, and I wondered that I had 
not thought of it years before when in similar 
difficulties, I don’t advance the idea as any- 
thing novel, but give it for the benefit of the 
unsophisticated chap who is in the same*boat 
that I was. E. J. ARMSTRONG, 

Painted Post, N, Y. 


straight. In making the test for straight- 


OF HIS PLANER BED, 
The method that I now purpose to show 


to one of Gascon’s foremen by Prof. John E. 


imagined that the’! Sweet. 


First, let us have six rolls, or cylinders, of 


the same diameter; two inches is a con- 
venient dianteter. The rolls can be about 


er than similar valves three and a half inches long. They are 


shown at a, b, c, d, e and f, Fig. 1. Now 
let us have three equal parallels that are 


long enough to reach well over the width of 


the planer bed, as at g, h, 7. Lastly, we 
want a straight-edge O, Figs. 1 and 2. 

The rolls are placed in pairs, in the ways 
of the planer bed, as in Figs. 1, 2 and 3. 
One of the parallels is laid upon each pair of 
rolls, as at A C, Fig. 1. The straight-edge 
is now laid upon the parallels. Let the 
straight-edge lie diagonally, the ends being 
over the rolls a and jf. It is convenient to 
place a piece of paper over each parallel and 
under the straight-edge, because by pulling 
upon each piece of paper we can know 
whether the straight-edge bears evenly upon 
the parallels. If the bearings are not even, 
pack up under the middle or the two ends, 


as may be needed to make the bearings | 


even, putting an equal thickness of paper 
under each end. Practically, we would 
generally expect the middle of the straight- 
edge to bear the hardest, due to the sag of 
the straight-edge. It is a pretty good 
straight-edge that does not sag more than one 
one-thousandth of an inch in ten feet. Now 


take the papers from under the two ends A 


and D, and swing the straight-edge upon the 
middle 0 to the position of the dotted lines 
C B, and under the ends at C and B place the 


ends in the position A to D. Now if the 
pieces of paper are held at C and B, with the 
same tension that they were held at A and D, 
the bed is not twisted at the four places A, B, 
Cand D. If the papers are not held with 
equal tension the bed is twisted, and the low | 


IBC. 


| surface. 
| would be stated thus : 
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flat surface F, Fig. 4, can be drawn two | of its character, and will do anything whi: 
| straight lines crossing each other, as A D and 


| can be done on the lathe, subject, of cours: 


A little consideration will show that | to the limitations of grinding operations. 
| any two straight lines A D and B C, Fig. 5, 
| having a point 0 in common, will fit a flat 
In the language of geometry, this 
If two straight lines 


They are manufactured by the Union Sto: 
Co., Boston, Mass. 
a 
Shop Notes. 


have one point in common, they will be in 
the same plane. 


If the line A D be swung about 0 to the 


Continuing from last week the account o 
the things seen among the shops of Wilming 


position B C, then will the points A, B, C' ton, Del., during a recent visit there, we foun: 
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GRINDING ATTACHMENT FOR LATHES, 


|and D, at the ends. of the line in its two | the Trump Bros. Machine Co. quite busy 
positions, be in the same plane. 
Now, in Fig. 1 we have simply made 


upon their regular lines of manufacture, 


1 which include not only finished case-hardened 
practical application of this principle, to see | nuts, drill chucks, center grinders, etc., by 
whether the points of the ways near A, B, C’} which they are best known to our readers, 
and JD are in the same plane. 


but knitting machines, of which they are 


| If we were to test only the twist of the | builders upon contract with parties in Phila- 
| bed we should not 


| because the twist can be 
| piece that can be swung 
| long enough to reach from A to D. 


can be done quicker than I can tell it. 


| much hard work of the scraper men. 
same pieces of paper that were under the 


a straight-edge, | delphia who control the sales. 
tested with any 


These machines are of considerable interest 


about OQ, and is| to a mechanic, requiring a good deal of in- 


| tricate and nice workmanship in their con- 


It is well to test large planer beds as often | struction. They are used for the manufact- 
as once in six months. Though a bed rest | ure of all kinds of knit goods, such as under- 
upon masonry, it may change. The testing | wear, etc., the circle of needles which make 


'the stitches being proportioned to the width 


Attention to the condition of planers saves| of that particular garment or portion of a 
When | garment it is designed to make ; the number 
a bearing is to be made perfectly straight, | of needles per inch of circumference depend- 


an error in planing of two or three one. |ing upon the relative fineness of the goods to 
thousandths of an inch means several hours | be made. 


work in scraping. 


Any time spent in keep-| This necessitates the building of a good 


ing planers in shape to do straight work is | many different machines similar to each other 


| more than repaid by the saving in scraping. 
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Fig. 2. 


Fug. 3. 


TESTING THE TWIST OF A PLANER BED. 


places, or corners, must be raised. Gener- | 


}ally a planer bed can be straightened by 


blocking up under the low places. 

Gascon found one planer, that he had used 
for some years, to be so bad that he could 
not make its bed come straight, except by 
dressing the ways. Within the limits of the 
sag of the straight-edge we can also tell, 
with the tools named, whether the bed is 


ness it is well to let the straight-edge rest 
directly upon the parallels and have it in 
line with the ways of the bed. If the middle 
parallel were loose under the straight-edge 
we should know that the bed was hollowing. 
If the end parallels g or ¢ were loose, while 
Ah was tight, then the bed would be round- 


ing. 


If a planer bed be hollowing, the upper | 
surface of planed work will be hollowing. 
The principle of the test for twist can be 


‘understood from Figs, 4and 5, Upon any 





Grinding Attachment for Lathes. 


The accompanying illustration represents 
an attachment for grinding in the lathe, the 
nature of which, and the nature of its appli- 
cation, will be easily understood without ex- 
tended description. As will be seen, there is 
a splined shaft, supported in suitable brack- 
ets, and extending along the lathe above the 


|carriage. This shaft is driven by a 1} belt, 


and is made long enough to enable work six 
feet in length to be ground. The emery or 
corundum wheel is driven from this shaft, 
the speed being increased in the manner 
shown. The bracket which supports the 
grinding spindle is held in the tool-post, and 
can, of course, be used on straight or taper 
work, the latter either by setting over the 
tail center or by the use of taper attachment 
or compound rest. Internal grinding can 
be done, and facing also. The attachment is 
heavily and substantially made for a machine 


|in principle yet differing enough to require 
| different sets of tools. Jigs and special fix- 
tures are used for building them, their jigs 
and milling fixtures being very well designed 
for their purpose. 

Their special fixtures for finishing nuts are 
very efficient, especially those for facing and 
milling the sides. The nuts come to them in 
the rough state, except that they are tapped 
out ; they re-tap them, and for milling the 
sides have discarded the long slender arbors 
usually employed for the purpose, which they 
consider spring too much under the cut to 
secure true work, and have substituted for it 
a fixture which holds but two nuts upon short 
studs, and they are then straddle-milled two 
at a time, using four cutters, the fixture be- 
ing used upon a slabbing machine. By this 
means the nuts turned out are of very supe- 
rior quality as regards truth and accuracy. 

At the works of the J. Morton Poole Co., 
makers of the famous Morton Poole roll 
grinding machines, business is quite good ; 
they are just completing an addition to their 
foundry, and have also recently put in a new 
swinging steam crane, built by Wm. Sellers 
& Co. It is a 80-ton crane, covering a circle 
54 feet in diameter, and was put in with 
special reference to quick work in connec- 
tion with some large castings they have to 
make for beating engines for paper mills— 
machines they are building quite a number of 
just now. The frames of these engines con- 
sist essentially of a large tank of cast-iron, 
having a peculiar shape, and with the sides 
and bottom about one inch thick. They are 
moulded in pits dug in the foundry floor, and 
it is for setting the cores, and other work in 
connection with this job, that the crane is 
principally used. Its quick action is required 
especially in lifting the cores after the casting 
is poured, as, if left in too long, no room is 
allowed for shrinkage, and a cracked casting 
is the result. The crane seems to work very 
well, and to be under perfect control. Two 
small upright engines, mounted upon the 
crane, furish the motive power, They are 
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coupled together, “‘quartering,” to avoid 
dead center, and their speed is controlled from 
uund by the operator, For hoisting 


” 


e 
al ire two speeds relative to the engine, At the shops of the Remington Machine | erful screws and gears, and it is expected 
either of which is thrown in at will by means Company, and the Hall Steam Pump Com- that shafting can be made by this means very | ¢ 
of tion clutches. The hand levers for! pany, which are in adjacent buildings and accurate as to size, true and straight. There 
manipulating the crane are brought close | under the same management, they are also are suitable rests provided above and below 
together, are quite small, and require only a | quite busy, and for some time past have been the iron, to keep it in place while being 
compuratively slight movement to effect the | running both shops until 10 P.M. rolled, though it is not expected that much | ¢ 
various motions, All the gearing is cut, and! The former company have built several force will be required to do this. 

the crane works very quietly, and, when re- 

quired, very rapidly. 

They are making a good many chilled rolls ( 
for various purposes, some of them ground to i 
a beautiful finish on their grinding machines, 
others grooved in various styles for the roller 
mill process of flour making. For grinding 
new rolls and others sent in to be re-ground, 
they have in use ten grinding machines, not ¢ 
all of them, however, constructed upon the t 


principle of the well-known Morton Poole 
machine (illustrated in the AMERICAN Ma- 
cuist, of July 8, 1886), some of them being 
made to use only one grinding wheel, which is 
mounted upon a carriage, part of which takes 
the form of a large split sleeve, which is bored 
out to fit, and slides upon a large chilled cyl- 
inder, which was ground true upon the regu- 
lar machine. This cylinder and the roll to 
be ground are level with each other, provis- 
ion being made for adjusting the roll so that 
its axis shall be precisely parallel to that of 
the cylinder. 


ones (having about 8 or 10 grooves per inch), 
four of them are begun and four finished 
at each movement. 
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New Car WI! 


Beneath the side of the carriage which car | Corliss engines, and now have the contract to 
ries the wheel isa steel bar, ground straight, | build a large one for the Harlan & Hollings- 


and set parallel to the cylinder, and upon the 
upper edge of this bar the carriage rests, thus | 
being free to be guided by the ground cylin- 
der alone. Mr. Poole states that they get ex- 
cellent results from these machines, the wear | 
upon the chilled cylinder being inappreciable, | 
though, of course, it is evident they do not 
possess the feature of being independent of | 
wear, as the others do. Rolls made by this 
company are coming into use for cold-rolling 
sheet copper, used for certain purposes, where 
avery nice surface is desired. 

For cutting the spiral grooves upon 
chilled rolls used for flour making, they 
use a very efficient machine, built for 
them by the Betts Machine Company. 
It resembles a planer, but the bed is 
moved more slowly than that of a 
planer, and by means of a screw, instead 
A heavy pair of centers are 
mounted upon the bed, and upon the 
outer end of the spindle of one of these 
centers is a heavy worm-wheel, which 
takes the place of the index plate usu- 
ally mounted there. Beneath the worm- 
wheel is a slide extending across the 
bed, upon which is journaled a screw, 
which engages the teeth of the worm- 
wheel. The extends out over 
the edge of the bed next the operator, 
and this end is mounted a crank 
and an index plate. If the screw be 
turned by the crank, it acts as a worm, 
the roll which the 
centers isrotated ; and if the cross-slide 


of gears. 


screw 


on 


and is between 
carrying the screw be moved across the 
bed, the screw asa rack and the 
The end of the slide 
opposite the operator is extended out 
over the bed, and is connected by a 
sliding block with a guide bar, which 
can be set at any desired angle with 
the bed, inthe same manner as the Slate 
taper attachment ; thus, as the bed moves 
along, the cross slide carrying the screw 
is moved across the bed, and the screw, 
hot turning, but acting simply asa rack, 
turn and gives the 
proper spiral motion to the roll; and, 
luring the back stroke, the operator, 


acts 
roll is also rotated. 


an 


the worm-wheel 


Ss 


by means of the crank and index plate, having 
the usual counters, turns the roll the right 
distance for the succeeding cut. Broad tools 
are used, the ends of which conform to the 
periphery of the roll, and have teeth milled 


In them the proper pitch for the 
ne of these teeth are partly cut 


grooves ; 


away, so 


it they cut only a part of the depth, while 
the sueceeding ones cut the full depth, and 
The 
ich can be finished ‘at one movement of 
roll under the tool, depending upon the 
number of grooves to the inch, 


ish the groove, number of grooves 


On the finer 





worth Co. 
Among the other machines now in process 


| of construction, is one for making cold rolled 


iron by a new process. This machine, instead | 
of using grooved rolls, uses rolls which are 
plain round cylinders, except for two flat 
places, opposite each other upon each roll, 
for feeding, as hereafter to be explained. 
These rolls are not placed one above the | 
other, as is usually the case, but are side by 
side in the machine, and instead of revolving | 


'inopposite directions, as ordinary rolls do, 


TOE 


thine, is very massive, the distance between 


> 


of the ma- | 
| quired. 

The company will furnish this chuck either 
in the latter 
vase, it makes a first-class chuck for general 
work where an extra heavy universal chuck 
is wanted. 


n fact, the whole construction 


he rolls being adjustable by means of pow- 
§ J h 


‘ 
« 


IEEL CHUCK. 


with or without the clamp jaws ; 


flat and true. 


bevel gears and connecting rod. 
riage 
width, gibbed to take up wear, and can be 
instantly stopped by dropping the worm out 
of gear without shipping any belts or stopping 
the wheel, a convenience in putting on and 
t 
are run in an oil dish to prevent wear. 


ar wheel work, for which a chuck is re- 


——- ame 


‘up Wheel Automatic Variety Grinder. 


This machine is designed for grinding flat 


surfaces of moderate width, such as steel dies 


of great variety, keys, flats used in card grind- 
ng machinery, iron planes and any article 


with straight edge or flat face. 


The grinding is done on a front edge or 


rim of the cup wheel which grinds the work 


It has a three T slotted table 
) inches wide, on which chucks, angle irons 
ind various arrangements can be placed, 
adapting it to do a large variety of work, 
Both ends of the table are advanced or fed 


forward equally at the same time by means of 


The car- 


runs on a dovetail track of good 


aking off work. The worm and worm gear 


The machine has galvanized iron pans on 


the carriage under the table ; and one under 


New Car Wheel Chuck. 


the wheel that catches the water used and 


conducts it into a cast-iron tank located under 


The engraving herewith represents a new 


42-inch chuck for holding car wheels and 


car wheel tires ina lathe or boring mill. It 

was designed by Mr. E. B. Bailey, the gen- 

Horton & Son Co., | 
Windsor Locks, Conn., which company is | 
putting it on the market. In the engraving, | 
F is an ordinary Horton chuck body, except | 
that itis heavier and stronger; C represents | 
the permanent jaws slotted, and locked their | 
whole length into the body ; the bite of the 

jaws are made upon a suitable angle to fit the | 


‘ 
46 


eral manager of the E 





Cup WHEEL AUTOMATIC VARIETY GRINDER. 


they both revolve in the same direction, and 
the iron, after having the scale removed, is 
passed in between them, parallel with their 
axes, and revolves between them, the same as 
an intermediate friction gear would. The ends 
of the rolls, next the side from which the iron 
is to be fed in, are tapered for a few inches, 
and, as mentioned above, there are two flat 
places upon each roll, which, when they 
come round together (which, of course, oc- 
curs at each half revolution), allow the iron 
to be fedin. The feeding is done automat- 
| ically by suitable gearing. The frame, and, 


tread of wheel, as in the common Horton 
car wheel chuck. # represents a clamp jaw 
attached to the permanent jaw, inthe manner 
shown in the cut, and is operated by the car- 
rying screws A. 

The object of the clamp jaw is to hold the 
wheel or tire more solidly, and to prevent its 
being lifted out of the chuck, wholly or in 
part, while being bored or turned, thus insur- 
ing its being held accurately. This chuck, 
being self-centering, will be particularly 
useful in holding tires for paper car wheels, 
while being made, as well as doing ordinary 


the machine out of the way. A centrifugal 
pump is attached to one of these tanks, piped 
so that plenty of water is supplied to the 
wheel, with valve to regulate the amount of 
flow. 

The pump furnishes a large supply of 
water, prevents heating and drawing the 
temper, and grinding can be done much faster 
than when run dry. Moreover it prevents 
loose emery flying on the working parts, 
and on the neighboring machinery. 
Seven sizes of these machines are made, and 

can be furnished to do work from one 
to twelve feet long. A large 
wheel can be used on the back end of 
the spindle for dry grinding of miscel- 
laneous work. It has 1% inch steel 
spindle, bearings 8 inches long, with 
spindle pulley 8} x 5 inches. The 
emery wheel is 16 inches diameter, 84 
inches deep outside measure with 2 inch 
rim, and is large for a cup wheel, being 
equal to one 26 inches diameter by 14 
inches thick of the common kind. The 
emery wheel rests on a carriage run- 
ning over a back extension to the bed, 
and is fed forward on a dovetail track, as 
the wheel wears away, by means of a 
hand screw, from the back side of the 
machine. 

An overhead countershaft goes with 
each machine, with driving pulley 16 
inches diameter, 10 inch face (the extra 
width of face to make it so the emery 
wheel below can be fed forward it 
wears away and belt carried along ac- 
The tight and loose pulleys 
600 
machine 


inch 


as 


cordingly). 
are 10x 5 inches, and should 
revolutions per minute. This 
is made by the Springfield Glue and 
Emery Wheel Company, Springfield, 
Mass. 


run 


——- ee —— 


A German is said to have perfected 
a process whereby a softer quality of 
wood is rendered equally as good as lig- 
num vite,” for such purposes as stern 
bearings for propeller shafts. He 
forces oil into the pores of the soft 
wood, then subjects it to intense pressure, 
thereby solidifying it. 
— 6 eB ——_——— 

Mr. Wheeler, of the York Mfg. Co., 
York, Pa., called upon us a few days since. 
His establishment is engaged in general ma- 
chine work, including engines, water wheels, 
and ice machines, and he reports business ex- 
cellent, the shops having been obliged to run 
nights for some time past. 


es 

What is considered in England as a new 

rod packing has been devised. It consists of 

what has been tried in this country time and 

again, viz., of fine brass wire, properly wound, 
which, by its elasticity, packs the rod, 






















To prevent delays all Communications 
should be addressed to the Company. 


PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co 
96 Fulton Street, New York, 


Horace B. MILuER, Pres’t and Bus. Manager. 
Lycureus B. Moors, Treas. and Sec’y. 

F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) iat 
Frep J. Mi.ter,s “88ociates. 


Special Announcements, 

CP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

GS Kvery correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

cP" We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

cB We invite correspondence from practical ma- 


chinists, engineers, inventors, draftsmen, and all those 


specially interested in the occupations we represent, 
on subjects pertaining to machinery. 
the 


their paper changed as often as they desire. 


mailing address of 
Send both 
Those who fail to receive their 


SP" Subscribers can have 
old and new addresses. 
papers promptly will please notify us at once. 
Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$8.50 a year to Other Countries, postage prepaid. 
Advertising. 

Transient, 35c. per line, each insertion. 
** Business Specials,’’ 50c. a line. 

The American News Company, 

Publishers’ Agents, New York. 

The Laternational News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
Ist, at 14/7 per annum, postage paid. 

. DEALERS SUPPLIED BY 
The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 


AMERICAN MACHINIST 








Avevusr 1l, 


1888 





Fireproof Shops and Insurance. 


The large majority of the manufacturers 
| of this country are undoubtedly so situated 
as to make fire insurance upon their plants a 
Their 


constructed, and the surroundings are such 


business necessity. 


as to make them constantly liable to disasters 
by fire, and, of course, in order to be upon 


° ° ° ° | 
a solid basis, their business must pay, as part 


of the legitimate expenses of carrying it on, 
That 
this liability to losses by fire, and the money 


the premiums upon this insurance. 


necessary to be paid to insure against it, 
forms no inconsiderable portion of the bur- 
dens laid upon manufacturing operations, no 
one who has taken the trouble to investigate 
Then, besides the 
money paid as premiums upon insurance 
| policies, there is a further risk which cannot 


| 


| 


ithe matter will deny. 


be insured against, 7. ¢., the losses consequent 
upon interruption of business, disarrange- 
| ment of plans, and the loss of the innumer- 
able little things valuable, many of them 
far above their cost of production, not easily 
replaced, and usually not insurable, the risk 
of the loss of which by fire should really be 
counted along with the legitimate expenses 
of manufacturing. 

There many manufacturers who can 
secure themselves against this in the old way 


are 


only—by paying insurance premiums, and 
setting aside a certain amount to cover the 
non-insurable risk. 
are to be erected, it is advisable to consider 


But when new shops 


how much insurance is going to cost if they 
are constructed in the ordinary way, and 
how far the amount of money represented 
by the cost of insurance, computed at the 
ruling rates of interest, if used in rendering 
the buildings secure against fire, will go to- 
ward reducing the risk to a point at which 
it can be safely carried by the manufacturer 
himself. 

In the planning of quite a number of 
modern shops this question has been given 
full consideration, with the result, in many 


buildings are so | 


g, 
of iron I beams with brick arches be- 
tween them costs 
more than one made of wood, but we venture 
to say that when, to its greater security 
against fire, is added its increased durability, 


use 


above, and shafting below, to say nothing of 
its greater cleanliness, its deadening of noise 
and better appearance, it will in the end be 
found cheapest. 

Experience has shown, however, that the 
| best fireproof constructions cannot withstand 
| such fires as those which 


| 


visited Boston and 
Chicago; but where shops can be located so as 
to avoid the danger of being destroyed by 
fires originating elsewhere, it is undoubtedly 
possible to so construct and manage them as 
to make insurance almost if not quite un- 
necessary, and to all those who contemplate 
the building of new or the enlargement of 
old manufacturing plants, we suggest the 
full and careful investigation of the question 
of fireproof construction. 
——---_—_ 6 @i>e——————— 

There is every indication that Congress will 
before long be called upon to take some action 
in relation to immigration. As the matter 
now stands, the country is flooded with the 
cheapest and worst kind of cheap foreign 
labor, and wherever this labor can be em- 
ployed it crowds out the men who have some 
idea of living decently. A goodly proportion 
of the foreign laborers who find their way to 
this country at this time are quite unable to 
make bargains for themselves, and the result 
is they are bargained away by middlemen at 
the best price that is offered. They do not 
live as Americans, and for the most part have 
idea of becoming American citizens, 
Such money as they may be able to save—and 
that ccmprises about all they earn—they 
eventually take ‘‘ home ”’ when they leave the 
country. 

This is not protection to American work- 
men, and this fact is coming to be better un- 


no 





cases, that insurance has been entirely dis- | 
pensed with, it being considered safe and | 
profitable to do so. | 

There is no doubt that shops—especially | 


those in which metals only are worked—can 
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| to a very small amount, if, in addition to fire- | 


}in during the night from the box nearest his 


| better than wooden posts and framing. 


be so constructed as to reduce the risk of fire | 


proof construction, the proper management | 


|in the way of cleanliness and the employ- | 


ment of watchmen is maintained. | 

The Betts Machine Co., for instance, carry | 
no insurance upon their plant, except upon | 
the 
high, the different departments being in sep- 
arate buildings, which are at a sufficient dis- 
tance from each other to make it easy to 
prevent tire from communicating from one 
to the other, are substantially built of brick, 
with siate roofs, supported by iron trusses 
and iron pillars, while the floors are either of 
brick, or otherwise made practically fireproof. 
Asa result, Mr. Betts, Sr., president of the 
company, says he hears the fire alarm turned 


boilers. Their buildings are one story 


shops, and immediately goes off to sleep 
again, in the full confidence that he will find 
Surely 
this feeling of security from the disastrous 
effects aside 
from the pecuniary questions involved, and 
it is 


his shops all right in the morning. 





of fire is worth considerable, 


which cannot be secured 
amount of payments. 
Another point to be considered is that such 
a construction of shops as will make them | 


something 


by any insurance 





| 
practically tireproof also makes them better as | 


|shops in which to carry on manufacturing | 
| operations, aside 


of 
greater security against risk of fire. 

Such shops can usually be much more | 
easily kept clean, and iron trusses and pillars | 


from considerations 


are also much better for the support of line | 
|'shafting, countershafts and cranes, keeping | 
}/them in line and in proper position much | 


And | 


floors built to be fireproof are necessarily 


more substantial, and every way better fitted | 
for the support of machinery and the carry- 
ing onof manufacturing operations generally, 
all of which should be taken into account in| 
the question of shop building, and in favor 


of the fireproof construction, Where two! 


derstood every day. 

Whether restricting immigration will 
remedy the evil is an open question. But it 
becomes all the time more plain that the 
‘* general invitation” extended by this country 
to the undesirable labor of European countries 
is not working satisfactorily ; 
should be done to check it, or to provide 
openings for it that do not yet exist. The 
wisdom of our legislators is likely, very soon, 
to be sorely taxed to reconcile matters in this 
respect. 


something 


+ lee = 
There is rumor of extensive thieving in 
the Brooklyn Navy Yard. There is probably 
truth in the rumor. It will strike most peo- 


done as at any one of our navy yards, there 
should be much opportunity forstealing. A 


. 
or more floors are needed in a building, the | and mosquitoes. There is now a prop: 


of course considerably | 


tio 
| to fill in this land, thus reclaiming and “a 
ing it valuable. The plan is to use th 
bage from New York for this purpose. 
j}land in 
| surface were raised above high-water | 


| 


question would be valuable i) the 


its superiority as a support for machinery | but the undertaking is a large one. 





ie) 


ES IONS. a0) 
(UES inswERS 


Under this head we propose to answer questio) . sent 
us, pertaining to our specialty, correctly, and acc ng 
to common-sense methods. 

Every question, to insure any attention, must i) » ari. 
ably be accompanied by the writer’s name and ai 'regs, 
If so requested, neither name, correct initials nor 
tion will be published. 








ca 





(3878) C. J., Detroit, Mich., writes: 
Flease give me arule for calculating the amount 
of water a Silsby rotary fire engine will discharge 
in a given time. A.—Writeto the makers of tris 
pump; they, through their experience wii), it, 
can give you a more reliabje rule than we 


(374) J. M. L., Cincinnati, O., asks: 
Do you think it is possibleto paste or cement | lati 
num to gutta percha? If so, can I buy the pasie or 
cement? If not obtainable how can it be made» 
A.—We believe that this is yossible; the recipe for 
the cement given in answer to Question 6, Jan. 7, 
1888, may answer your purpose; we never hac oc- 
casion to try it. Whether you can buy this c 
ready for use, we do not know. 


(875) H. D., South Bethlehem, Pa, 
writes : Please inform me what metals are used to 
give the best results in the construction of a st: am 
whistle. A —See Locomotive Brass Castings, A » ert- 
CAN MACGAINIST, page 3,Oct. 29, 1887: use the micta's 
as used for bells. This mixture, we believe, wil 
you good satisfaction, although it is slightly d 
ified by some manufacturers of whistles. 2. Is there 
another design or pattern of the steam whistle 
besides the round A.—Not that we are 
aware of. 


(876) J. A. W., Aberdeen, Miss., writes: 
Please let me know the difference between a flue 
which closely fits the hole, and one that fits lcose 
That is to say, is there any bad effect from having 
to expand about one-sixteenth of an inch? 4 —It 
is always best not to make tke flue hcles any larger 
than necessary for the flues,so as to reduce the 
amount to be expanded as much as possible; the 
more a flue has to be ex panded the more it is liable 
to injury, and, besides this, a longer time for ex 
panding will be required. The holes should be just 
large enough to push the flues through them, and 
for this purpose we believe 1-32 of an inch in diam- 
eter to be ample; less will be better. 


(377) H. T., West Chester, Pa., writes: 
I would like to know how to find the length of a 
rope belt when I have the distance from center to 
center of shaft and size of pulleys. The two pul 
leysare notin the same plane, but the axis of one 
pulley is at right angles to the axis of the otter. 


ent 


“1Vve 


one ¢ 





| 
| 
| 
| 


| 


3 & - | for practice. 
Mle as strange that, where so little business is | : 
I 7 eee Te . plane and find the length of the open belt requ 


ind 


ind 


A.—A calculation of this kind will be long 
tedious. We believe the approximate lengtts f 
in the following manner will be sufficiently | 
Consider the pulieys to be in the same 
red 


| for these pulleys, by the rules given in our issue of 


| 


. . . | 
private concern doing double the business | 


would not be troubled in that way. It is ap- 
parent that our navy yards and similar in- 
stitutions are not managed as well as private | 
institutions are. Is the Government 
learning in this respect ? 

As a matter of fact, thieving in the navy 
yards of the country has been common for | 
years, and it has hardly been necessary to | 
conceal it. In this particular instance, if the | 
practice is brought out prominently, it may | 
have a good effect. 

2 ae 


above | 





We have before this called attention to} 
reckless blasting in the upper part of New 
York city. The city has, somewhere on its 
books, regulations in regard to this. But no 
attention is paid to them, It has become the 
fashion for contractors, and nearly every one | 
else, to set the authority of the city at naught, 
and in their efforts to do so they are abetted 
by city officials. Let all obey the laws is a 
good motte, but it applies only to ordinary | 
mortals. Even the highest city officials con: | 

| 
| 
| 


spire to prevent the enforcement of the law 
in the case of great corporations and rich 
contractors, 


> _— 

Back of Jersey City is a large tract of land 
known as the ‘‘ Meadows.” This land is 
practically valueless, being in part covered 
with water, It is also a breeder of malaria 


| ticles on Modern 


| motion of rotation, and wrist-pins a motio! 


July 14, page 4 (current vol.), also find the lengih of 
the crossed belt by the rules given in our issue of 
July 21. Add one-half of the difference of tliese 


1 


lengetbs to the length of the open belt ; the sum will 


| be the length required 


(878) C. O. W., National City, Cal. 
asks: Is there any possible way to set and reset 
the valves of a Corliss engine to cause it to cut off 


at any desired point of the stroke of piston’ A. It 


cannot be done. 2. Can you tell me where to pro- 
cure a full explanation of the coastruction «of 4 
Corliss engine? <A.—Corliss engine, by W. A 
Ubland ; translated by A. Tolhausen. 38. How van 
a locomotive driving axle be laid off for the ec 
centric keys to come right in relation to the w:ist 
pins after the driving wheels have been pressed on 
axle? A.—The key-seatsare planed in the eecen'ric 
wheels before they are puton the axle, The ec 

trics are then placed in their correct position, ‘he 
key: seats on the axle marked off, and then cut out 
by hand. The manner of finding the correct posi 
tion of the eccentric has been explained in the ar 
Locomotive Construction, W 
running in the AMERICAN MacnainistT. 4. W! cre 
can one draw the line between wrist-pins and crank 
pins? I say the pins in a locomotive driver are ‘he 


| former, while pins fitted in cranks are crank-} "5 


A.—It is a difficult matter to draw the line betwen 
wrist and crank-pins. Although the pins in |! 
locomotive drivers ure sometimes called wrist-) '!5, 
we believe that the term crank-pins is the ly 
correct term for these pins. The term “ wrist-}) 0” 
is usually applied to crosshead pins. In a gem ra 
way it may be said that crank-pins have a com) ’'® 


translation or rectilinear motion. In our opi! 
the term ‘“‘crank-pin* should be applied to 8 
which connect the crank and connecting-rod in 11!) 
engine, locomotive or otherwise ; pins in the c! 
head should be called crosshead pins; and the t)rm 
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mechanism, which have rectilinear motion, or 
which describe arcs of circles, providing a more 
lefinite term cannot be found for them. 2 


(879) X. Y.Z., Montreal, Canada, 
s the oil obtained by using a grease extractor as 
zood for lubricating purposes as fresh oil? A.—We 
io not think it quite as good as the same quality of 
fresh oil, but it may be very nearly so. 


Ss 


asks: | ¢ 


‘wrist-pin” should be applied to pins in other F See our new designed shapers in Cincinnat! ‘Cen- | 


tennial Exposition, Lodge, Davis & Co. | 


See our new designed brass working tools in Cincin- | 


nati Centennial! Exposition, Lodge, Davis & Co. 


,000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 


ee special ads. pages 15 and 16, Lodge, Davis & Co. 
J. H. Wells, Tampa, Fla. 


Shafting Straighteners. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee, Falls Mass. 
Machine work and pattern making. Anderson 


| Machine Works, Peekskill, N. Y. 


(880) W. E. C., Waterbury, Conn., asks: 
Will you please inform me how much the work on 
Hydraulic Power and Hydraulic Machinery,referred 
toin question 358, And also the publisher's 
1ame? A,—It is a small book, the 
You can obtain it from D. Van Nostrand, Publisher, 


costs? 


by W. P. Duncan & Co., 
Sewing Machine Co., 


price is $10.00. | White & Co., 


The Best Upright Hammers run by belt are made 
Bellefonte, Pa. 
articles built to order by the 
Philadelphia, Pa. 
Drop presses, punches and _ shears. 
Moline, 11!., manufacturers. 
R. Dudgeon. 24 Columbia st., New York Improved 


Light American 


Williams, 





3 Murray street, New York. Hydranlic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
(881) Loco Boston Mass asks: Do | & Co., cor. Fulton and Dutch sts., New York. 
rd > : S, is a ee er “Swift” Sight-feed Lubricator; no glass tubes; 
he reports of the Railroad Master Mechanic ’" | simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
meetings contain real infcrmation respecting) yo vis Key-Seating Machines. kept it stock, by 


the locc motive, or do they just contain their par- 
iamentary proceedings? If they ccntain real infor- 
mation where can they be obtained, and what 
is the price? A.— These reports contain an account 
of the whole proceedings, including useful informa- 
tion respecting the locomotive. You may obtain 
the reports, and also the price, by writing to the 
secretary, Angus Sinclair, Chicago, Ill. 2. 
settle the dispute as to whether a locomotive can 
haul a heavier train with slack or close couplings. | 
{.—With slack couplings the locc motive can haul | 
over curves a heavier train tran with close coup- | 
lings, because with slack couplings the train has 


i 


world.” 


rubber core. 


Please | chinery with S. A. Smith, 23 S.Canal st., 


successful. 


Drill, 


Manning, Maxwell & Moore, 111 Liberty st., 


“Bradley's Power Hammers, the best in a 
20 sizes. Bradley & Co., Syracuse, N. Y. 
Drawings, mach. patterns and models. wont J 
deas perfected. Valentine,15 Alling st , Newark,N.J. 
Selden Packing, for stuffing-box. with or without 
Randolph Brandt, 38 Cortlandt st., N.Y. 

Brown & Sharpe Mfg. Co.. have a line of ma- 
705 8th st., 


-atents—Whittlesey & Wright, Wits 


Washington, D.C. Send tor pamphlet and references, | $ 


Ice and Refrigerating Machines, 124 built. and all 
David Boyle, 521 Monroe st., Chicago, Il. 
For the latest improved Diamond Prospectinz 
address the M. C. Bullock Mfg. Co. 138 


greater freedom to adjust itself to the curve of | Jackson st., Chicago, 111. 


the trazk. Even ona straight track, a somewhat | 
greater load can be hauled with slack couplings 
than with close ones. On tke other hand if the 


couplings are too slack, the jerks which the rear | ington, D. C. 


cars of a train are liable to receive in starting 
may result in injury to the cars, or these jerks | 
may break the couplings. 

(882) G. K., New Orleans, La., writes : | 
{ wish to obtain scme information in regard to the | 
strength of metals, as for instance in the propor- 
tioning of keys, key ways in piston-rods, and cast- | 
iron crosshead and metal in front to stand shearing, | 
crushing and tensile stress. For instance, the pis- ! 
ton-rod is 3 inches in diameter ; what should be the 
size of the key, and the amount of metal in front 
and back of key ? The end of the piston-rod fitting 
in the crosshead is to be tapered as per sketch. 
A.—Piston-rods are subjected alternately to tensile | 
and compressive stress, both of which must becon- 
sidered in calculating the strength. Hence, we 
must first find the diameter which will give the 
piston-rod sufficient strength to resist the tensile | 
stress: then we find the diameter which will | 
give it sufficient strergth to resist compressive | 
stress, so that the rod will not bend or spring | 
out of line. If we find that the diameter of the | 
piston-rod must be, say 3 inches, to resist tensile 
stress, and 244 inches to resist compressive stress, 
it must be made 3 inches in diameter. If, on the 
other hand, we find that for the compressive 
stress we need a diameter greater than that re- | 
quired to resist the tensile stress then the diameter of | 
the rod must be made to suit the compressive stress, 
To explain these rules for finding the diameter 
suitable to resist tensile and compressive stress, as | 
you wish to have them exy lained, will take up too | 
much space in these columns, and we will have to 
refer you to the treatise on the Strength of Mate- 
rials, by Thomas Box. But assuming that the 
length of the piston-rod in comparison to its diam- 
eter is not so great as to buckle or spring under the 
maximum steam pressure, you may at once find the | 
size of key and metal around it by the rules given 
in the AMERICAN MACHINIST, June 25, 1887, page 4. 
There are given the dimensions for locomotive 
pistons and piston-rods, calculated for a maximum 
steam pressure of 120 pounds per square inch. If 
now the pressure in your cyiinder is 120 pounds per 
square inch and the rod toresist this pressure must 
be 3 inches in diameter, as shown in your sketch, 
then adopt the dimensions given for a 3-inch rod in 
the illustrations. In these we find that the key 
should be 9-16 inch thick and 254 inches wide at the 
large end. The metal in the crosshead from the 
key to the shoulder of the piston-rod is 13% inch ; and 
the metal from the key to the end of the piston rod | 
is 144 inch. If the pressure on the 
than 120 pounds per square inch, then find the diam- 
eter of the piston-rod by the rule givenin the same 
paper, look for that diameter in the illustrations, 
and adopt the dimensions given for that diameter | 
of rod. 
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Transient Advertisements 50 cents a line for each | 
insertion under this head. About seven words make a | 
line. Copy should be sent to reach us not later than | 
Wednesday for the ensuing week's issue. 





See Grant’s Gear advt. on back page. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link Belt Machinery Co., Chicago and N. Y. 
See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed drill presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 


supplies for machinists ag _other 


| any quantity. 


| economy in operating steam 


| postpaid. 
| Astor Place, New York. 


Engine lathes, hand lathes, fine tools, files and 
metal workers 
Frasse & Co., 92 Park Row. 

-atent Attorney. R. G. DuBois, 916 F. st., 
Service at reasonable rates. 
for pamphlet containing list of references. 

Machinists’ supplies, brass goods, m’t’rs supplies, | 
polishing materials, all kinds wire, metals. ete., in 
Jordan & Gottfried, 208 Canal st..N.Y. 


For Best Return Steam Traps, Pressure Regula 
tors. Positive-Acting Pump Govs.. Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send fordes’n. 
Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fultonst., N. Y. City. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Aug. 4, p11. Send | 
tor circular No. 17. Curtis Reg. Co., Boston, Mass. 

Upright drills, improved, sizes 21", 2377, 25’, 28 
32’, 36". swing: finely made and great capac ity ; 
write for cuts and prices. Currier & Snyder, Wor- 
cester, Mass. 

Ww... Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. 
branches ; 
of power by steam, water, air and electricity. 


Wash- | 
Send | 


’ 


Parties requiring milling machine or screw ma- 


chine work furnished, in large or small quantities. 
please write to the manufacturers, E. E. Garvin & 
‘o., 139, 141, 143 Centre st., New York City. 


Contract work of all kinds executed promptly and 
Parties wisbing gray Iron cast- 
ings in large quantities can make money by corre- | 
| sponding with Rawson Mtg. Co., 
A practical treatise on the steam engine, by Arthur 
Rigg, essays on the principles involved in design 
312 pages, witn 
Spon, 12 


on reasonable terms. 


Hornellsville, N. Y. 


and construction of fixed engines ; 
96 plates. 4to, 1 Seem, $10.00. E. & F. N. 
Cortlandt st., N. Y. 


For the manufacture or 
Patented articles in line of machine work ; 
Specialties in fine light machinery ; 
Accurate cam cutting : 
Address Wardwell S. M. Co., Woonsocket, R. I. 


** Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. 


lations from the diagram; 
engines, 
practice in testing engines and boilers. 


Published by John Wiley & Sons, 


‘Binders’ for the AMERICAN MACHINIST. Tw« 


styles -— the ‘‘Common Sense, 


‘**New Handy,” mailed at 50c. each. 
has stiff board covers, while the latter has flexible 
covers, the tull page opening flat. 
the entire 52 issues of any volume, 
CHINIST Pus’aG Co., 96 Fuiton st., 


AMERICAN MA 
New York. 


The series of articles by J.G. A. Meyer, on ** 
tical Drawing,.”’ now running inthe 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1846 issue, 
and up to and including August 11, 1888 issue, 56 arti 
cles have been so tar published. 
these articles, sent by mat] to any part of this coun 


| try or Canada, at 5 cents each. AuBEID AN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 
**Modern Locomotive Construction,” by J. 


Meyer. The above series of 
in the AMERICAN MacuiNisT, are attracting thea 
tention of railway mechanics all over the Lend | 


Commencing with the June 27, 1885 issue, 70 articles 
have thus far appeared up to and including the | 
these 
any part ot the U.S. or 
AMERICAN. MACHINIST | pany, 


August 4, 1888 issue. Copies 
articles sent by mail to 
Yanada at 5 cents each. 
PUBLISHING Co., 96 Fulton st., 


containing 


New York 


Chicago, 11. | 


Mechanical engineering in all its | 
working drawings for the transmission | 


Contains plain directions for 
using the indicator, and making all required calcu- 
also the principles of 
and current 
Price $2 3 , 

“15 | the Philadelphia 


* as heretofore sold by 
| us, and mailed to any address at $1.00 each, and the 
The former 


Either will hold | 


Prac- 
AMERICAN Ma- 


Copies containing | 


articles, now rinning 


D. Morrison & Co., will put an engine and boilers | be done is, he says, because of better appliances for 
into the Standard Mills, at Minneapolis, Minn. manufacturing and more efficient labor. 

The Lake Shore Foun¢ry Company. Chicago, IIl., 
has been organized, to make small iron castings. 


Contracts have been signed for the removal of the 
Favorite Stove Works of Cincinnati to Piqua, Ohio- 
The town of Piqua has agreed to erect the neces- 
works at Chattanooga, Tenn. R. C. Huntington is | sary buildings forthe new plant of the company on 
interested. | eight acres of ground donated for the purpose, 

Geo. Whiting, of Menasha, Wis., has purchased | SUPPly them with natural gas for ten years and 
water-power on the Wisconsin river, and willerect | bear the expense of 250 carloads of freight from the 


pulp and paper mills. old works. 


A company bas been organized to build chair 


Water-works agitation is going on at Whitney, 
Fremont, Neb.; Charleston, W. Va.; Sheffield, 
Vinton, Towa; Sutton, Neb.; Ouray, Col.; 


The production of pig iron for the first six months | 
of 1888 shows a falling off as compared with the | Neb.; 
first half of the year 1877. | Ala.; 


The D. Mackintosh & Sons Company has been or- | Tuscarora, Neb.; Edinburg, Ind., Mankato, Minn.; 
| ganized at Holyoke, Mass., with a capital of $100,- | Broken Bow, Minn ; Banca, Cal.; Fairbury, Neb.; 
0-0, to carry on the dyeing business. | Austin, Cal.; Cherokee, Towa ; Luray, Va.; Knights- 
: : Z |town, Indiana; Milford, Mass.; West Branch, 
> Che enn.) Wood Vulcanizing Com- ; 3 : : 
The Chattanooga (Tenn.) Wood Vulcanizing C« | Mich.: Vassar, Mich.: Lexington. Va. 


pany has lately been organized. The company ex- | 
pects to begin building works at once. | <Atthe Riverside Works, Wheeling, W. Va., the 
| plate, bar and guide mills, and the steel works, are 
on full, and all fullturns. The full capacity of the 
steel department is being tested to meet the de- 
mand for steel pipe, which seems to be rapidly 


ee . ¢ : superseding all other kinds. Recently in one week 
| Michigan parties have lately purchased a site at they shipped 52 car loads of steel pipe alone, be- 


Graeheree, rae = good sarees facilities, ed sides large shipments of their other products. 

build a saw-mill with a daily capacity of 75,000 
| feet. The San Diego Tron and Nail 
The new silk mills of the Phoenix Manufacturing | ted at Roseville, Cal., and the immense buildings to 
| Company, at Pottsville, Pa., equipped at a cost of be occupied, are nearing completion. These build 
250.000, have begun operations, employing 1,000 | ings will cover four acres of ground, and will be 
| hands. very substantial in character. When in working 
order the factory will use 25 tons of iron and turn 
out 500 kegs of nails daily. One hundred men will 
The company has a capital of $250,- 


The John P. King cotton mill, of Augusta, Ga., 
ships about $250,0C0 worth of cotton goods a year to | 
China. The freight to Shanghai is $1.63 per hun- 
dred. 


Manufactory, loca- 


| A $50,000 company has been organized at San 
Antonio, Texas, for the manufacture of pressed | 
| brick. This is said to be the first enterprise of the | be employed 


| kind in Texas. | 000. 





Work has commenced onthe new shops of the 
New York, Pennsylvania and Ohio Railroad at 
Briar Hill, Ohio. The contract for their construe 
tion has been awarded to Drake, Shattue & Co., of 
Pittsburgh, who also have the contract for double 


| The Midway Machine Works, South Anniston, 
| Ala., are settled in their new shops. They have a 
brass foundry 50x 70 feet; also finishing shop and 
| pattern shop. 

| The Bloomington Builders’ Supply Company, tracking of the road from Youngstown to Cleve- 
| Bloomington, Ill., has been incorporated, with a land. The company has bought 36 acres for the 
| capital stock of $10,000, to deal in lumber and shops, and expects to have them ready to be oecu- 
| building materials. pied by November 1. 

| The Novelty Wood-Working Company, of Minne- 
| apolis, Minn., has been incorporated by Neil Jordan, : ; 2 : : 
| Thomas L. Hewitt and Geo. W. Weston, with a| facturing Company, Grand Rapids, Mich., were filed 
| capital stock of $15,000. recently. The company is organized for the pur- 
| | pose of * manufacturing and dealing in photographic 
| 

| 





Articles of association of the Blackmore Manu 


‘harles F or € ars, of Ludell, Kas., have | ? ee 
” ine eng ete me ‘ — il, Kas., sr | apparatus and material, prescriptions, cases, mould- 
we ze » or » ¥Co x» y y be ‘d js 
oF et ee hia - pd ; “i came tee oe anys we , j ings of all kinds, picture frames and mirrors and 
a cap stock of §10,¢ or manutac ing iron, | A of 
a capital ste pate Aad manufacturing Iron, | nirror frames, and materials for manufacturing 
wood and paper novelties. 





| said articles."" The capital stock is fixed at $100,000, 
Joseph Clarkson & Son are putting up a building | with $15,000 paid in. J. J. Blackmore, of St. 
four stories, 56 x 100 feet, at Baltimore, Md., to be | Thomas, Ontario, H. Blackmore and J. BE. Black 


used asa machine shop for the manufacture of 
wood-working machinery. 


more, of Grand Rapids, are the incorporators. 


Daniel T. Kelley, the well-known Portland 
(Maine) iron founder and manufacturer of agricul- 
| tural implements, is to build at once a large iron 
foundry on Back Bay. The building will be 145x65, 
and the latest machinery for the manufacture of 
mowing machines and other agriceltural imple- 
ments will be put into the foundry, in which about 
| twenty-five experienced workmen will be employed. 
Mr. Kelley will continue to operate his foundry on 
Cross street, and when the new foundry is com- 
pleted, he will have, all told, in his employ some 
forty men. Mr. Kelley has manufactured mowing 
machines for the Western market some time, and 
he will now turn his attention to supplying the 
home demand. 


Thomas Medgley, who has for some time been 
experimenting in the manufacture of wire belting, 
has associated himself with others, and will build 
works at Beaver Falls, Pa. 


According to the Anniston (Ala.) Hot Blast, the 
manufacturing capital of Anniston is $10,000,600, 
which is an amount in excess of the total capital 
| invested in the State in 1880. 


D. W. Hughes, H. 8S. Chamberlain, John L. Divine, 
M. Block, John T. plier mery and others, have in- 
corporated the Chattanooga Wood Vulcanizing 
Company at Chattanooga, Tenn. 


The Westinghouse Machine Company, Pitts- 
burgh, Pa., have issued a very neatly arranged cir- 
cular of their compound engines. The circular con- 
tains cuts of the engine, and accounts of tests made. 





A press dispatch says: A party of Pittsburghers 
who have visited the new roaring gas well of 
company, back of Canonsburg 
{Pa.], say that, according to the registered pressure, 
the well is the largest in the world. The gas looks 
like a solid piece of blue steel for 
after it comes out of the pipe. Solid masonry 13 
feet thick was put in around the top of the well to 
hold the cap on. The tools and rope thrown out 
were, perhaps, the heaviest of any yet moved in 
that way. The iron in the tools weighed 3,000 
pounds. The wet rope, nearly 2.000 feet long, 
| now be ing erected at Addyston, Ohio, a suburb of | weighed as much = sapadienathcag —_—— uy ee 
Clocinnati. | a rocket, the rope coiling around the ruins of the 

| derrick like so much yarn 

The Jacksonville (Ala.) Mining and Manufactur- | 
-| Company own large tracts of land. This company | The Grand Rapids, Mich., Telegram-Herald has 

. binds itself to devote one-half the proceeds of land | this to say of a new carving machine: Probably no 

_ | Sales to establish manufacture, and not to declare | more perfect and complete machine is to be found 

| dividends until a specified amount has been invested | than a new carving machine patented by Post & 
- in manufacture. Smith, of Milwaukee, and manufactured by the 

| 
| 


| The Aluminum Brass and Bronze Company, of | 
,| Waterbury, Conn., will locate their new works at 
| Bridgeport, Conn. The proposition is to erect large 
>| works there, including a rolling mill for brass, 
German silver, copper, etc., also a wire mill 


some distance 


The Laidlaw & Dunn Company, of Cincinnati, 
| Ohio, have received a contract to furnish all the 
oe fittings, valves, heaters, pumps, etc., for the 

Addyston Pipe and Steel Co.’s large new works, | 





al ’ Milwaukee Carving Company. A number of the 

The W bitin Machine Company, Whitinsville, | manufacturers here are using the machines. The 

Mass., put in last fall ad 35 are light plant, made by | |} Phoenix has three machines, which were shown and 

the Waterhouse Electric and Manufacturing Com- explained to a reporter yesterday. The machine is 

| Hartford, Conn. This order has recently provided with two spindles attached to flexible 
been increased to the extent of 135 additional lights, 

















will build gas works. 
Mass., 


The city of Decatur, Ala., 
The Pacific Molis, 
new spinning mill. 


Lawrence, 


water-works are contemplated a 


, Tenn, 


Suburban 
Chattanoog 
addition 


James E. Barry will build an 


foundry at Norfolk, Va. 
The Tunis Lumber Company, 
build a kindling wood factory. 


will erect a | long to do surface work 18 feet long, made by the | 


to his 


Norfolk, Va., will | shipped an invoice of steel tubes to Glasgow, Scot 


shafts which make 14,500 revolutions a minute. The 
each 1,700 candle power. flexible shafts allow the spindles to be held in any 
position that a hand carver would hold his chisel 
without interfering with their rate of motion, and 
the movable frame upon which the machine is hung 
lington W. Cummer, W. M. Gow, Fred 8. Kieldsen | allows the spindles to be moved to any part of the 
and John C. McLaughlin. The company will make | work. Inthe center of the machine is a spindle 
a patent angle-wood crate-frame box. | which does not cut, but simply follows the pattern 
which is being carved. The spindles are of such 
fine workmanship that they are made in watch 
factories with watchmakers’ tools. The shafts and 
| the spindles alone for one machine cost $150, 
although they are so small that they can be held 
between the thumb and finger. The amount of 
work done by one of these machines can be judged 
from the fact that a boy running one of them will 
Boston, Mass., recently | turn out from $25 to $30 of carving that would cost 
that amount if done by hand. The work when 
finished can scarcely be told trom hand carving. 


| 
| 
| The Cadillac Veneer Box Company, Cadillac, 
Mich., has been organized, with a capital stock of 
| $50,000. The stockholders are Jacob Cummer, Wel- 





| The Mason Machine Company, of Taunton, have 
recently added a big emery surface planer 24 feet 


| Springfield Glue and Emery Wheel Company, of 
t | Springtield, Mass. It weighed eight tons and is, the 

| manufacturers think, the largest machine of the 
s | kind ever made in this country. 


The Tyler Tube Works, 


| land. In an interview, William P. Tyler says the | 


The Syracuse (N. Y.) carriage factory are looking | steel for these tubes is brought from England, and Tne machines at the Phoenix are under the imme 


towards remoying to Kansas City, Mo. 


| the manufactured article sent back. Why this can | diate foremansbip of Charles Young, 













































LO 


Machinists’ Supplies and Iron. 

New York, July 26, 1888. 

Iron—American Pig—The general 
feature of the market is dullness, though there is a 
steady sale for some of the best brands. 
Standard Lehigh and North River 
$18.50 for No. 1 X Foundry, $16.50 to $17.50 for No. 2, 
and $15 to $16 for Grey Forge. 


* WANTED* 


“ Situation and Help” 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 





Wanted—Men to examine S. S. planes; see p 11. 

Wanted—Position by a foreman pattern maker ; 
best reference. Box 6, Am. MACHINIST. 

A designer and draftsman wants a situation ; is 
graduate from technical school, and has experience 
as machinist. Address K., AM. MACHINIST. 

Situation wanted by first-class machinist and 
tool maker; one who understands taking charge of 
help. Address Box 4, AMERICAN MACHINIST. 

Wanted—Position as foreman of machine shop, or 
to build tools and machinery by contract; Al ref- 
erence. Address Letter Carrier 355, Dorchester, Mass. 


Experienced foundry foreman desires to contract 
with a responsible firm, to make work by the ton, or 
will take charge; highest references. Address Box 
7, AMERICAN MACHINIST. 

Wanted—Five or six good machinists for piece 
work, who are familiar with the manufacture of 
wood-working machinery ; none others need apply. 
Address Chance, AMERICAN MACHINIST. 

Wanted—By a thoroughly competent machinist, 
a position as foreman; understands laying out work 
and the handling of men to best advantage. 
Address Push, AMERICAN MACHINIST. 

Wanted—By practical man, situation as foreman 
of iron foundry; has had large exp. as such in making 
all kinds of machinery and general jobbing castings ; 
good ref. Foundry Foreman, Am. MACHINIST. 

Wanted—Situation as foreman blacksmith, 
man of long experience on engine work : 
take shop by contract; held similar situation 12 
years; good references. Box 5, AM. MACHINIST, 

Wanted—Situation to represent mfrs. in New 
York, by agentleman with long experience in machi- 
nery, engines, and supplies, and would travel part 
of the time ; can give best of references as to ability, 
integrity, etc. Address A. L. B, AM. MACHINIST. 

Wanted—A thoroughly competent salesman well 
posted on iron-working and wood-working ma 
chinery, steam engines and boilers, steam pumps, 
etc.; good salary and permanent position for right 

.man. Address John R. Wilberton, P. O. Box 16, 
Portland, Oregon. 

Wanted—For good permanent position, a good 
man thoroughly experienced in the different branch 
es of fine machine work and tool making; one 
having knowledge of drafting preferred. Address, 
stating age, etc., Charles Hutchinson, Detroit Elec- 
trical Works, Detroit, Mich. 

Live, well educated business man, just returned 
from Europe, desires emplovment ; thoroughly com- 
petent take entire charge office or finance, or would 
travel; good knowledge machinery ; highest refer- 
ences; ‘* New South ”’ preferred, and personal inter- 
view. H. E., AMERICAN MACHINIST. 


by a 
would 











+ MISCELLANEOUS WANTS. 4 


Advertisements will be inserted under this head a 
35 cents per line, each insertion. 








Crescent solid lubricant, clean, durable, 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 

The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted —Special machinery to build ; correspond- 
ence solicited. F. D. Butricks, New Haven, Conn. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Wanted - Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 

Correspondence solicited with parties having ma- 
salen or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 

For Sale—A, 20,000 Ib. Stiles New 
Drawing Press in first-class order. 
Watch Case Co., 
phia, Pa. 

Wanted—To buy second-hand lathes, planers and 
sbapers s all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Ohio. 


How to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—In Birmingham, Ala., machine shop, 
equipped with best make of new mach’y ; a bargain 
for most any manufacturer with mode rate ¢ apital. 
Opportunity, Am. MACHINIST 

For sale or manufacture on royalty, 
welds in fire any size or length ; can be manufactured 
cheap; illustrated in Locomotive Engineer for July. 
Address John N. Buchanan, Batavia, N. Y. 

August C. Christensen, M. Am. 8S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and superintending the building of ma- 
chinery; steam, pumping and gas engines indicated. 

E. W. Naylor, 149 B’way, N. Y., consulting eng’r 
Designs for iron & steel work, mch’y, hyd. presses, 
cranes, etc.; R’y traftie & freight plant, warehouse 
& dock cranes & hoists; 20 y’rs’ exp. best Eng. firms, 


ei ap; 


Toggle Joint 
Apply Keystone 
19th and Brown streets, Philadel- 


flue welder; 





THE HILL AUTOMATIC SPRINKLER. 


Best head made. Many in use. Approved by all Stock and 
Mutual Insurance Co's 


For Catalogues, prices or local agencies, address 


HILL AUTOMATIC SPRINKLER CO. 


characteristic 


We quote 
brands $17.50 to 4 
nm 


Advertisements only inserted 
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B [ FY'S veRicut 


CUSHIONED 












ci HELVE 
2) 
20 HAMMER 
os 
re | Combines all the 
kad best elements es- 


P sential in a first- 
class Hammer. 
- Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


any other Hammer inthe World. 


ats EATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
~ acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
| durable and 
= mbini; / 
Pat. Aug. 30, 1887 | . pages Ba 
Fins Bard co 0+ cote elements. 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 











Y andLABOR saved by using 
thissolid, strong, durable, 
firm-hold quick: -working 

Lever (Not Serew) 






" TOWER & LYON, 


95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


Iron Foundry of T. Shriver & Co, 
333 E. 66th St., ¢ 









Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
SS 


UNIVERSAL RADIAL» 


RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 





EMBODY ALL DESIRABLE FEATURES 


LE... PRIGES $450." & UPWARD 


UNIVERSAL RADIA 


CINCINNATI 


DRILL CO 


O.U.S.A 


THE HUSSEY RE-HEATER 


and STEAM PLANT IMPROVEMENT CO, 





A. S. HATCH, President, 15 Cortlandt 
Ss. D. BREWER, Gen’! Man’g’ wl 


treet, 
NEW YORK, 





Engineering, Steamfitting, and + a 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 





Heat, 





COLUMBUS, GEORGIA. 
GEO. 








NEW 


WATER WORKS P 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 


swerve DNGINES A SPECIALTY 


F. BLAKE MANF’G CO 


B VILDERS ever VARIETY 
OF OF 





YORK, BOSTON, 











Sa —_ 


"23 5a 


__ sEND 
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THE DEANE STEAM PUMP 60.. 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


FOR CATALOGUE, 





ENGIN E 


LATHES. 





charge for Compound Rest, 
6, 8, 10, 12, 14 and 16 feet. 
Send for Catalogue and Prices. 


THE HENDEY 


TORRINGTON, 


THE HENDEY (8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. 
Hollow Spindle or Power Cross Feed. 
Have other sizes of Lathes; 


No extra 
Length of beds, 
Shapers, Planers, Xc. 


MACHINE CoO., 


CONN. 


also, 





MILLER, 
CHICAGO. ILLS. 


BEST GAST STEEL. 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WORK. 
METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


NEW YORK, N. Y. 





> ‘ - 


Saws. 
=" a on trial. 





Senastian, May & Co.'s Improved Screw Cutting 


= - a. bY FOOT AND POWER LATHES 
| ad 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ 
Catalogue mailed on application. 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, {4 and (8 inch Lathes. 


Tools and Supplies. Lathes 





CINCINNATI, 0. 











Kent Ave. and 
South roth St., 


/GUILD & GARRISON, 23252: 


Builders of Steam Pumps, Vacuum Pumps, Vacuum | 
Apparatus, Filter-press Pumps, Air Compressors, ete. 





Manufacturers of 


Office and Works, 
13 to 
FITCHBURG, MASS. 

Send for Catalogue (E.) 


METAL-WORKING MACHINES. 


21 Main Street, 


FITCHBURG MACHINE WORKS. 








KEUFFEL & ESSER, New York, 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 


The best ever produced. Have our Patent 
Ink Filler, Which regulates supply to pen ; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 

















** Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
SR ety 









OF RR pe 

Scroll Saws, hd Catalogue 
Circular ‘ree 

Saws, Lathes of all our 








Mortisers. Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANITE | FOR SAW MILLS, 


| FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS 


CRINDING MACHINES | For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


Ori A. ROGERS, 19 John St., Mf ¥: 


HENRY CAREY BAIRD & CO., 
tndustrial Publishers, Booksellers and Importers. 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and 6 Scien, 
tifle Books, 80 pages, 8vo., and our other Catalogt 
Circulars, the who 6 covering every branch of Fm ne oy e . spol 
to the Arts, sent free and free of ones t0 1 to any one fan 
part of the aaa who will furni 


FOR SALE, tncines. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, offer to 
manufacturers and others desiring a well built 
economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them, 
Address as above. 














JIATENT FOR TEMPERING, TOUGHENING, 
hardening and improving steel and other metals 
and restoring burnt steel. Greatest discovery of 
the age. Ahalf or whole interest will be sold low. 
Good chance for a wide-awake party. Materialsold 
in packages of 10 to 500 pounds. LEWIS U. BEAN 
& CO., patentees, manufacturers of paints, 17% N. 
9th st., Philadelphia, Pa. 





FOR 


SUBSTANTIAL, WELL 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
™ or Wheel feed, address 


Sibley & Ware, 


eaATTH REND INDIAN 4. 


ROSE POLYTECHNIC IN STiT U TE, 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING, 
Well endowed, well equipped de partments of Mechanical and 
Civil En, ineering, Electricity, Chemistry and Drawing. Ex 
tensive Shops and Laboratories. For Cats abogue, address 


T. C. MENDENHALL, Pres. 
IF YOU WANT A Gi ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WItITE TO 


MADE, 

















Twelve hundred Engines in use. “Please mention this paper. 











BETTS MACHINE COMP’Y;, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS. 





COOKE & CO., 22 Cortlandt St., N. Y. 








a | 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


TRADE 


EXTRA FINE. 


MARK, 


MR FINE TOQL MARERS, JEWELERS, SILVERSMITES, WATCHMARERS, ETC, 


THE “VOLUNTEER” 
ec —UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 





g ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 
: ie LIST. 
g ee er Jeng Ee SE Pe 
Sg 3 ee | $10.00_ $12.00° $15.00 
Capacity .. $ pt. 4 pt. 3 pt. 





NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 



















Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








THE VOLKER & FELTHOUSEN MFG.CO. ieee 
MANUFACTURERS OF Factory 

SANE OUFLEX STEAM aU li, Prices 

AVIDGT ANI Less: y by 


A. Aller, New York; Walworth Construction aud Supply Co., Boston 
Henry 1. Snell, Philade' elphia; Thos. J. Bell & Co., Cine nnati: Shaw, 
Kendall & Co., Toledo ; The a Worthington Co., Cleveland: 
Goulds & Austin, Chicago ; Kennedy Pierce Machine ry Co., 
Denver, Ost: sheriff & Ashworth, Litisboake Pa.; Jos. Baur, 
anistee, iin,” as. Jenks, are Wickes Bros., East Saginaw: 
Adolph Leitelt, eed Rapids; . Osborne & C ‘o., St. Paul, Minn.; 
Rundle, Spence & Co.,M aed 4 “Joshua Hendy Machine ‘Works, 
San Francisco; Flynn *& Emrich, Baltimore: Forbes, Liddell & Co., 
oh deatennongy Ply, Bailey & Lebby, C harleston, 8.C.: Pond Engineer- 
ing Co., St. Louis and Kansas City ; O. B. Goodwin, Norfolk, Va.; 
Columbus Supy ly Co. eeeemnas, O-; C.8. Leeds & C 0., Minneapolis: 
. D. Coleman, New Orleans. 

















ROOTS’ NEW ACME HAND BLOWER.| PARK MFG. CO. 
For Blacksmiths, etc. Slow Speed, Positive Blast, Is Durable, steam 
Compact and Cheap ; also Portable Forges, Tuyere MANUFACTURERS OF 
g a 34 
& 
mF BS § ; Beach 
Hoge s 3 
Ee B® Re 2 Street, 
5 ~ ££ * Boston, 
E oa f 
i 25% Mass. 
& mI od © s 
g 2=2%| The Park Injector, 
& 8 = = i EJECTORS anp JET APPARATUS. 
aes 8 Ww 
| Ess W.C.YOUNG & CO, “amass 
[| : 
; oe Engine Lathes, Hand Lathes, 
0 a Foot Power Lathes, Slide Rests, Etc. 





CLUTCH PULLEYS AND 
‘CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


‘The Best Inj jector. 


For Feeding all Steam Boilers. 


RUE’S e EJECTOR, 


Superior to all others for Raising 
and Fore ing Water and 
other Liquids. 

Boiler Washer and Testing Device. 

Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


E M’EF'G. CO., PHILA., PA. 
CATALOGUES FREE. 


BEAUDRY’S 





FRICTION 


“LITTLE 
GIANT,” 












SEND FOR CATALOQUE. 


STER MACHINE vere co. 








p wer Pre = ; 
OWer Press) Ra ietrasu sais 
till WORCESTER. MASS. 
PRESS, SHEARS ' } 
AND ) PUNCH. Manufacturers of Set, Cap 


and Machine Screws, Studs, etc. 





BEAUDRY & CO. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 


Sole Manufacturers, 
Also manufacturers of eo p FOR SALE. ith 
EAR ig rare opportunity for a good business man w 
nO oa Ee BEAT emple ca eat +o oueeme is 4 manufacture of a 
Staple a icle, which has already proven its merits 
Room 4, MASON “PDA, Fir 





-LECOUNT’s———— 

NEW EXPANDING MANDREL, 
Amateur’s Size. Machinists Size. 
Taking anything from ae wen ied . 

§ to 1 inch inclusive. ee 1“ 136 “ 414 

Bids te wald vet nes eee 3 1% * * os 

a eg #8 4(withscrews)2 “ 3 8 
Patented Dec. 25, 1877. 5 4 «eg wy gg 





IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 











Send for New Catalogue. 


HALL STEAM PUMP (CO., 
9{ Liberty St., New York. 


WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or — 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Eo! nom mical, moth as to running 
expenses and repairs, than any ot team mp. 
Call or write for our new 96 page Illustrated Descriptive Book containing a ,~ aR Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST.. N- Y- 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
~ e— Epavinson Steam Pump Company. 


a ies E ST ma U M 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 





Boiler and 
Pump Combined. 
a. 


"Fire Pump. 






















MADE FOR ALL 
SITUATIONS, 








NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, - 
JOHN WILEY & SONS, wew von. 
NEW YORK, 


UNION STONE C0., 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


———PUBLISHERS OF —— 
SCIENTIFIC AND INDUSTRIAL WORES. 


Send for Catalogues and Circulars.—Free by mail. 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


y. we &co., WIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass—Send for Circular, 


MONTGOMERY & CO., 


{0S FULTON ST., NEW YORK, 


TOOLS: SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 











No. | CRINDINC MACHINE. 


Has 1 in. 
Wheels to 14” diameter. 
grinding tools and light work of similar character. 


Takes Emery or Corundum 
Is specially adapted to 


Arbor. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


MACHINE TOOLS. 


We have for quick delivery and in process of 
DIAMOND TOOLS AND EMERY OR COR-| construction : 


16 in., 20 in. and 24in. Lathes. 
UNDUM WHEEL DRESSERS 14 in., 20 in. 33 in. and 49 in. Turret Head 
FOR REMOVING GLAZE, AND SHAPING THE] Chucking Machines. Screw or Stud Machines with 
FACE OF WHEELS, AS REQUIRED. 


Patent Friction Head, two sizes, 24% in. and 25 in. 
CATALOGUE ON APPLICATION 


hole through spindle. Complete equipment of 
Box Tools and Dies for same. 

IMPROVED PATENT PORTABLE 

ROPE HOIST. 


Improved Center Bolt Cutting Machines. 
37 in. and 50 in. Boring and Turning Mills, with 
ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With- 


single or double heads. 
special Heavy Turret Machines, with feed for 
out touching hand rope, the load may 
be quickly lowered. Can be used for 


Roring and Facing, with trip motion for each 
long or short lifts; will hold a load at 





We Manufacture Grinding Machinery and Emery or 
Corundum Wheels for all classes of Work. 





invited. 
ESTABLISHED SUMMER OF 1880. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


Trains from Grand Central Depot, New York, 


Sterling Emery Wheel Co., hourly ; time, one hour and thirty minutes. 


Factory, West:Sterling, Mass. 
— HIGH DUTY— 
WOnTaINGr I Pumping Engine 


Office, 17 Dey Street, New York. 
—— FOR—— | 


bs f Our Wheels for Machine Shop 
Ww AT E R wo RKS 


Work and Tool Grinding 
OVER 100,000,000 DUTY 


Superior to all others. 
— CUARANTEED— 





movement. 
All from recent and carefully prepared designs. 
Workmanship guaranteed. Critical inspection 
any point. 
ENERCY MFG. CO., 
1115 & 1123 S, 16th STREET, - PHILA., PA 




















Send for Catalogue just published, 








Only Self-Setting Plane 
Made by The Gage Tool Co., 























This will bear the closest investigation. Address 
70 KILBY ST., RR, M. FULTON, Room 23 Ger, Am, 
Boston, Mass. ' Bank Building, St, Paul, Minn, 








Vineland = 
‘ SEND FOR RECENTLY ISSUED PAMPHLET 
L HENRY R. WORTHINGTON 
. A ons ae from Widdicomb Furniture Co., Grand Rapids, 
Mich: “Please ship us 6 more of your No. 2 Self-Setting 
Smoothing Planes. As soon as wecommenced buying these NEW YORK CITY. 
Planes from you, about a year since, we found them almost 





indispensable, and our men like them very much.” 
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Boilers for Export, or for Use in ES C ONEIDA, N ! 
Bis be 8 - die 5 vneeveloped Regions. 7 
Easily erected. Self-contained. No brickwork required. not over 275 IDS. _ MANUFACTURERS OF | GEARED GHUGKS. € 
No rivets, expanded joints, calked seams, or packing. L ATH F and DRI LL Soa ergee @> : 
HARRISON SAFETY BOILER WORKS, |g ag : = | 
GERMANTOWN JUNCTION, PHILADELPHIA. PENNA. CHUCKS 1084 “ 184 “ | 
1544 17 = 
S’TBRANT ?? This tras Feed Water Heateris the Best : 1094 
| y « AND THE SEND FOR CATALOGUE. |» a 


A VALUABLE BOOK FOR EVERY STEAM USE? 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


Best System PUNCHES and DIES 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


Witno reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


BridgeportBoller Works, 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 





or 






ma | ge 


IRON AND STEEL. 


SOLDERING "si.a"¢ 
may be done without R U ST 


causing 

by using our Non-Corrosive Soldering Fluid. 

Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 

STERLING ELLIOTT, NEWTON, MASS. 

















the manufacturer, Special Machinery. 


S. W. GOODYEAR, Waterbury, Ct. SEND FOR CATALOGUE 
THE WAINWRICHT M’F’C CO. 


MEDFORD, MASS., 


MANUFACTURERS OF 


CORRUGATED TUBING, FEED-WATER HEATERS, 


Condensers, Filters, Expansion Joints, Radiators and 
Water Purifying Plants for Steam Boilers. 
SEND FOR ILLUSTRATED CATALOCUE. 


BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


PATENT OILER 


PHILADELPHIA, PA. 
ACHINER Portable Drills, 
For Reducing & Pointing Wire Hand Drills, 
ongoer fasiies se Cote Ses Boiler Shell Drills 
For Machines or information, address Light Drill Presses, 




















CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


“J.-E. LONERGAN & CO., °"***sinisters, ““° 


FINISHERS, 
211 Race Street, Philadelphia, 
1888 CATALOQUE FREE ON APPLICATION. 


ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’l Manager. 


U.S. METALLIC PACKING CO., 


Philadelphia, Pa. 
Soe} OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


L ZZ +o 4 20,000 Packings in use on Locomotives, Stationary 
<6 i and Marine Engines. 


HARDWICKE & WARE, Buffalo, N. Y. 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 


Pa. 








— ws 


i a 




















TTT Ty TT Ty ae a CURTIS & CURTIS, 
is Baa EiGHTOND SVRACUSEN.Y 3 Successors to FORBES & CURTIS, 
ts 

aware AWA PA G6 JOHN ST., Bridguport Ct, 0.8.4 





The Forbes Pat. Die Stock, 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with ~ eh one man 
can with ease thread pipe up to six 
m inchdiam. No vise is required. 


# Send for [llustrated Catalogue. 


BAILEY’S .PATENT COPPER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise 
prevent it from melting. Capisreadily removable, ‘permitting free inspec- 
tion. 

Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales. Highly recommended also by the U. 8. Board of Supervising In- 
spectors of Vessels at W ashington, D.C ; by Prof. R. H. Thurston, and 
many other eminent expert engineers, as superior to any now in use, and 
filling all requirements. Highly recommended also by a number of master 
mechanics, 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
<a" Tllustrated Pamphiets on Application. 233 West Street, New York City. 


MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 

EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, 








N. Y. 























ES Hydrostatic Machinery 
tm ACCUMULATORS, 
—— 


Vault El Elevators, &c., kic., &e. 
WATSON & STILIMAN, 


204-210 E.43d St., New York- 








Before you buy a Lathe Chuck, examine tne 
merits of “* THE SWEETLAND.’’ We do not 
claim the earth for It, but simply that itis better 
than any otherChueck onthe market. Ask your 
dealer for it, or write direct to us. We guar. 
antee you satisfaction. What more can we do? 


THE HOGGSON & PETTIS M’F’G. CO., 


Est. 1849. NEW HAVEN, CONN. 


{804 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam’s below 12’. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D, £. WHITON MACHINE 6O., 


New London, Conn. 














ELDOR Thr 


SEND FOR LIST OF USERS. 
Evansville Spar Mining Go., Evansville, Ind. 
WANTED TOOL AGENTS *.2228" 


. and West of Penna. Send roc, for Post- 

C, — - Free Outfit. 

\ JAMES, 98 Lake St., Chicago. 
pg oF inte to E. H. RANDALL & Co 


MACHINE TOOLS. 


jal or General, any size, for the manufacture of 
ordnance Locomotive, Marine ‘and Stationary Engines, 
ships’ Boilers, &e., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
juirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


1)/THE CAPITOL TOOL CO., 


Hartford, Conn. P. O. Box 729. 
MAKERS OF 


SEYMOUR’S PATENT 


Lathe and Planer Tool, 




















Without exception the 
best and cheapest 
Tool Made, 


No forged or finished cutters. Will give perfect satisfaction. 
Ask your dealers, or send $2.45 and receive one with 4 cutters 
by return mail. 


Exhaust ‘tumbling Sarrels. 


Henderson Bros. 


my MANUFACTURERS, 
WATERBURY, CT. 


‘SEND FOR CIRCULAR. 








TRADE MARK. 


THE HORTON j= es ATi CHU | 






itennaibared by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 


mm 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent 
on application to the 


CUSHMAN CHUCK CO.. 


HARTFORD, CONN. 





Emery Wheel 
Surfacing Machine, 






has sufficient flare to 
used, and table is easily 


usted to wearing 
re away of wheel. 
Write for Circular, 


mn Base of machine 
floor foundation. 
w 
ry adj 


FIELD GLUE AND EMERY WHEEL co 
SPRINGFIELD, MASS. 


CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 
4465-51 RERRY ST ., 
New York. 





BRANCHES 
Boston, 


j_ Philadelphia, 





Chicago. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE. - N.Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minut« 
Sand Pumping Outfits a Specialty. 


. LATHE 
D Center Grinder 


For trueing hardened 
centers in place, 















A cheap and effective to 
needed in every well-r 
ulated machine shop. 





Write for prices to 


[RUMP BROS 
MACH. CO. 














WILMINGTON, DEL. 





DESIGNED FOR 


UP LOCOMOTIVE 


IT I8 








ECCENTRIC WORK OF A 


Hodgson’ s Eccentric Mandrel. 


UICKLY AND CHEAPLY 
JCCENTRICS 


TURNIN( 
AND OTHER 
SIMILAR KIND, 


. EASILY SET AND WILL BE 
FOUND VERY CONVENIENT. 

PEDRICK & AYER, 

1025 HAMILTON STREET, - 


PHILADELPHIA, PA 



















l 















mh 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, atass 


Morse Patent Straight-Lip Increase Twist Drills. ° 


Manufacturers cf 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. | Resstsbssracettergeerrt aeons 


ONLY SEVEN DOLLARS 
ALL STYLES WITH 


DEMAND THIS\ PUMP 
Latest Designs and Improvements (o) me 2010) =| 
For cats and prices address, 


BICKFORD DRILL ¢O., | meer 


= front & Pike Sts., Cincinnati, 0. 


vic a & C0., 


Manufacturers of 


Iron and Brass 





Sy OR WRITE = 
TO US FOR PRICES. 


Van DuZzeEN'S PATENT 


MAV/NN 1010744, ho ONE ame 


Y~SOLE MAKERS 
CINCINNATI, 








———— 
ae | 











Working 
ont cor Wa MACHINERY 
m: 140 & 142 E. Sixth St. 
| clrculars and. Neat Caleet, : 


CINCINNATI, 0. 


BAKER’S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 








man can operate it success- wera fatmen} feed | Lathes, Foot Lat ht Drill 
fully. It will pay for itself the g Machin es. Agents, M esp "MAXWELL r 
MOORE ID TY STREET. NEw Yeon. 


first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale 
by CHAS. F. BAKER, 


223 Third Ave., SEB. MINNEAPOLIS. MINN 


ATO CLUTCHES 


For all Purposes. 
W. OESTERLEIN, #27 w- 24 sr. 


CINCINNATI, OHIO. 
HUGO BILGRAM, 


440 N. 12th St., 
Maker of all kinds 4 


MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoret- 
ically Correct. 





Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
i” Planing Mills, Pattern Mak- 
ers’ use, etc. 









a ROLLSTONE MACHINE CO. 
45 Water St., Fitchburg, Mass. 


MCMAHON & COMPANY, 


MANUFACTURERS OF 























Machinists Tools, 


Patent Friction Pulleys. 
Water St., eel Laigt, 
WORCESTER. 




















SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch HNGINE LATHE, 


COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 


THE MULLER MACHINE TOOL CoO., 
8TH_ and EVANS STREETS, CINCINNATI, OHIO. 


L. W. Pond Machine Co. NEW. HAVEN MANUF’G CO, 


Manufacturers of and New Haven, Conn. 
5 


ron Working Machinery. =i Lathes, 
Planers, 


Shapers, |; 







aners a spe- 
ham Feed, pat- 

€ ante Feb. 9,” 1886. 
Belt Shifter, pat- 
nted Nov. 2, 1886, 
140 Union St., 
Worcester, ig 
Mass. 























Etc. 





Slotters. 
































l - 

“yal $. STARRETT, 

2X | FINE TOOLS, DIXON’S 

3 ‘= ATHOL, MASS. ; 

__marenrein || e TN DIAS 








‘Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 


pensive, simple in construc- 


tion. Cuts and screws pipes ee = 


< & odaek. “See ~ Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 








“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 








THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100.000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


Ly caascanir 











82 River Street, NEW HAVEN, CONN. : yor * 0 LAA ~ Ug 
} ~ [I Mechanical Naval Size 10x34x Fe EY’ 4 GE Ee 
woe Mi a. Constructors! 1g in. Com- 
~ ha 3 Ele trical Architects. sen pocket 5 
y <a Minit ‘am Builders. 00k, = Log. 
= = & Hyd: li ; Mechanics. |sines and a 
S Bap ianng. | Assayers. | tangents. MANUF = RE x OF L ORIGINAL 
A BE prep ol Chemists. Will be 
<n Millters Scientists. mailed on re Steet MARK. 
ae. ee Students. ceipt of 75cts. 





FIFE mn 4 aan MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 

Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 
Send for Circulars, YONKERS, N. Y. 
AUTOM LANWAaY 
Biowers, EXHAUSTERS, - @ 
HEATING FURNACES. ““' 


HAND BLOWERS, BLACKSMITH DRILLS. 


R. C, SMITH, No. 1 Broadway, N. ¥. 


VYULNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


VDE] \“S eN 

















MOUNT ZN 






















D>) rgN at 
KFA CTS. 
Kansas City, Mo., June 11, 188. 
TueE G. A. Gray Co., 
CINC INNATI, OnI0, 

Dear Strs:—We have had two of your planers in use for over a year 
and are well pleased with them, althoug rh we are using them upon work 
for which they were not inte nde We are taking an average cut of 
1-16 of anin , by aninch and one ti lf, and they stand the stre 1in very 
nicely. I have seen machines of twice their weight 














which could not do the same work, on account of 
table raising and other weak points. 
Yours respectfully. 
KANSAS CITY SWITCH & FROG CO. 
Cc. L 


NEEDHAM. 
Catalogue, prices and photos sent upon application. : = 
"THE GG. A.GRAY CO. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 

A very nice display of our tools can now be seen at the 
CINCINNATI CENTENNIAL EXPOSITION. 








uni 
QUICK ACTION VISES. 


U. BAIRD MACHINERY CoO. 


Proittebursh, Ea. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. Boiler Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 












SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE, 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calip eTs, etc. 

Lathes 
payment 

Send for catalogue of Outfits 


— for Amateurs or Artisans. 
| oe 


Address, H. L. SEEPARD, Agent, 134 E. Second St., Cincinnati, 0 


| SHAPING MAGHNE 


HAND AND POWER, 
a5 8’ and 10’ Stroke 


Adapted to All Classes of Work 
to their Capacity. 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


yn trial. Lathes on 


Gap Lathe, $125. 








Crescent Gauge. JAS. A. TAYLOR & CO, 


DELAFIELD’S PAT. SAW CLAMP 








With Saw for Cutting Metals. Saves all the broken hack- 
saw blades. In use overtwo yearsin all porte of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen; 1 in, wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


Pond Engineering (9, 8 ors 











BORING AND TURNING MILLS. 1, 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 








SEND FOR 
PRICES. 





GAGE MACHINE WORKS. 
, Waterford, N.Y. 


Manuf’r’: r’s of 


a FOX, TURRET 








machines 

; Sor cutting 
: large 

IPES, with which one man can 
asily cut off and thread oantn iis. 

No. a Cuts and Screws 2% ore 

No.g “ “« 2% to 

Jt will pay you to write us - 
particulars. 

PANCOAST & MAULE, 

Mention this paper.) Philadelphia. 
Re Ws also hutld Power Machines 


SN N= a Avilelay 


—THE—— 
Powell Planer Go. 
Manfrs, IRON PLANEBS, 
WORCESTER, MASS, 


















-£ PASDEL 00 Ll oa sped athes 
Machinists’ Tools, - nats Brass Finishers’ 
WORCESTER, MASS, . TOOLS. 








STEAM Is WASTE bD 
By engineers who will not use a reducing valve 
where it is necessary to carry alow pressure. 
The Mason Reducing Valve is guaranteed to 
satisfactorily maintain an even pressure. 








S DESCRIPTION 
STEEL WIRE P OreRY P FEEL SPRINGS. NEWYO 








MASON REGULATOR Co., BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat Aura 


Double, Single, Angles 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Tae at tan, Of 





Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 


Send for New Catalogue. 











Hil GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS: 


Er Ufo spho 2 a: wonye. 








THE BECKETT & MCDOWELL MFc. Co., 


ARLINCTON, N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 

Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better wore produced, 
Insurance not increased. No ASHES or CLINK 
Continuous fire the whole day. Correspondence solicited, 


- AERATED FUEL CO., - Springfield, Mass. 


= jJ. H. BULLARD, Gen’l Manager, 

=| ALDEN SPEARE’S SONS & CO., Boston, Mass., 

3 Agents for E astern part of New England. 
JHARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 


~ FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6' WHITCOMB PLANEK. 




















Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


WASHINCTON AVENUE AND FIFTH ST., - PHILADELPHIA. 
—-SOLE MAKERS OF—— 


PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


BLOWING ENGINES, REVERSING ENGINES, STEEL AND 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps and Gas Apparatus. 


INQUIRIES SOLICITED. 








BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Wards, Boiler Shops, Bridge Works, 

Etc., Etc. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governo», 
Balanced Valve. High Speed. 
W Stationary Oilers. Best Economy, 












Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. €0., 


BUFFALO, N. Ye 


SS oe 
Qo 





CLEVELAND, OHIO. 
Manufacturers of 
46 “% CWLe 99? 


Single «Antomatic Boltcutters, 


a Also $e from B8in, to6 sin. diameter. 
so Separate eadsan es. 

at — - dive Catalogues and Discounts. 
a pr... Manning, Maxwell & Moore, New York. 


BALL AUTOMATIC CUT-OFF ENGINES. 


‘he characteristics of these Engines are Beauty of Design, Superior Finish, Limited feet in Spac 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO.,, 


NEW YORK SELLING OFFICE 
15 CORTLANDT STREET. 


BEST ELECTRIC LIGHT, 


ARC OR INCANDESCENT. 
Instantaneous Automatic Regulation. 
ELEGANT RUNNING DYNAMOS., 

Gold Medal Awarded Mechanics Fair, Boston. 


SEND FOR CATALOGUE. 


THE WATERHOUSE ELECTRIC & MFC. Co., 


HARTFORD, CONN. 

















88) ZI SNNS olVe 


Section of Copper. -Wire- een Light Double Belting anecieily ads ted to use on cone 
malleys and other hard places. Manufactured by the PACE BeLTING CO., Concord, 

H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
rac ys?“ ‘‘PATNA BRAND’? Lacing, and the “HERCULES”? Lacing. Send for Catalogue No, 2, 


e 





TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, 


= for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 


Pa. 





damage from tov little and too much 
water can be obviated, while securing 
economical results, by using the R 
LIANCE SAFETY WATER COLUMNS. 
Warranted and sold by Boiler Makers 
and Dealers generally. 

ge" «Send for Illustrated Price List. 


RELIANCE GAUGE 00., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 











Any Tool we make will be sent by mail or express to Bis! Years with the Indicator. — 


any address, all charges prepaid, on receipt of price 2 vols Ae 00. d. By Tuos. Pray, JR., C. & C. EB 


OSGOOD DREDGE 00., - ALBANY, N. Y.| sons, ie Aston Place Arve thon Pray in lley’s 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pre, | Box 2728, Boston, M 


JOHN E. vaiutactunerot Treasurer. 
REDCES, erricks, | (YHARLES Mil LY =e 
NEGATE TA 
5S ANN’ ST. # New Yorr: 











BOILER EXPLOSIONS and Chas. A, Strelinger & C0., AVE, Detroit, Mich. 
THE OPEN ve IRON PLANERS. 


si GUTHLORUE OF TOOLSKQRTING GAS 
ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 





Unexcelled for Accuracy 
Efticiency,and general peomk 
ability in the performance of 
the Regular and Large class 
of work. 

An Invaluable Acquisi- 
tion to every Machine 
Shop. 


= F Phototypes, prices, etc. 
de on application to 









. under full guar- 
Detrick & g 
antee to every 
Harvey, 
purchaser. 
Manufacturers, 
BALTIMORE» CATALOGUES on 
MD. APPLICATION. 





Excavators, D' machines, D Etc., Etc. 
STEEL BALLS. 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
\ Ground and Burnished, from 
3-16 in, to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION. 











. KONTING GAS 
ENGINE (0, 


LIMITED. 


60 BARCLAY STREET 


OIL ENGINES. 


an Printers, Steam Yachts, 

ng water, sawing wood, 

aking ice-cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. Neo dust. Auto 
matic in fuel and water sup- 
ly. Illustrated Comiogse 
free. Mention AMERICAN Ma- 
CHINIST, 


SHIPMAN ENGINE CO., 














“COMBINATION DREDGE. 





SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 








92 Pearl St., Boston, Mass. NEWVYVY YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
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In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rutative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
- anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


= = mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
§ ALES 5 AGENTS : W. a SIMPSON, 18 CORTLANDT STRERT, N. Y. { ROBINSON & CARY, St, Paul, Minn. ’ 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jorsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THe ALBANY STEAM TRAP C0’s 


BUCKET AND GRAVITATING 


28 S'S - 


| Automatically drain the water of 
®& condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
pteposes. : 
= We also manufacture Blessing’s eas N 
= Patent Renewable-Seat Stop and Check “ 
Valves.—Send for Circular. 


~~ Albany Steam Trap Co, AiPary> Gravitation, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
SCUARANTEED Bo, Gonsums, 25,80,,25 4} 


LODGE. - DAVIS & CO. 
CINCINNATI, 
OHIO. 


te" 17” Engine Lathes for tool rooms a 
specialty, Every lathe complete with taper 
attachment, Compound rest, 1 5-16” hole | 
in spindle, etc. 





















J Other Gas Engine doing 
the same work, 
















MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 


15x6 Fox Monitor. and HAND FOX LATHES, 






VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


» BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 
Wilmington, Del. 


J. A. FAY & CO.320 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


' PLANING & MATCHING 


Surfacing, , Moulding, , Tenoning, Mor- 





G2 See special adv’t page 16. rg 


THE PORTER-HAMILTON, 








The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 








MACHINERY ON HAND. 











tising, Boring, and Shaping, etc. 
16 in.x42 in, Planer. Bridge port, new. 
Win x4 ft. sr new Haven, fair. Variety and Universal 
20 in.x5 ft hia mes, good. 
Bin.x4-jandé6ft. “ Powell, new. W 
24 in. xt ft. se : Powell, P , 1 Pp - woop VORKERS. 
30 in, x8 ft. “each Atherton, Powell & H. & new 
on ‘“ S 
37 in. x8 ft, z Fite hbureg, good, , Band, Serolland Circular Saws Re. 
bos ape . “ by morose, ee —-. =® Machinery, er ee Pulleys, etc. 
eae or “ a ® qua, = Allofthe highest standard of excel. 
54 in. x12 ft. Bement, fair. i 
llin.x5 ft. Engine Lathe, Prentice, good. ence. 
12 in. x6 ft. ue foung, new. - . = W. H. DOANE, Pres. D. £, LYON, Sec'y 
, in.x6 ft. " Rated " - 
4in.x6 ft. sad 3laisdel ss = ~T TS 
14 in. x7 ft. ae Bogart, - A Sfc0 
14 in.x6 ft *‘ Gap Bed S.M. & Co., ss sD GLE 
te x6 and 8 ft. yg -orter, a 
61n x6 ft. Ames, Al. VU 
16 in. x6 and 8 ft. “ Blaisdell, new’ AN I L 
16 20 in.x6-8-1lo0 & 12 ft. Rinaepert, . 
18 in. x8-10-12 ft. Different Makes, 
2 in. x8-10-14ft. Ditferent Makes, +33 V V O R KS 
Win. any length Bed‘ Bridge port, ‘ i a 
22 in. x12 ft. a Bt - heavy. 
23 in. x8-10-12 & 141-2 ric ge port, new. r 
26 in.x12 ft. Wright, new. Trenton, N.d. 
25 in.x!6 ft. e Fifield, “ 
36 in. ° ad . 
ene Fitield, The Fisher Double Screw Leg 


20-23-25-28 inch Drills Vise.— Warranted stronger grip 
20-25-28 32inch “ , than any other Vise. Always 
5 ft. Arm Universal Radial Diill, as parallel and cannot be broken. 


Send for Circulars. —=S 





Bisiede ll, 
&58 


No. l and 3 Universal Mille r, Brown & Sharpe, 
No. 1-2 and 6 Plain “ 
No. 1 Universal Grinder, 


“ “ “ 


Die Sinker, No. 2, P.&W. good The Eagle 
Cold Rolled Shafting in Stock. Send —_ ry An 
Face & Steel 


for list. Write for what is wanted. Horn. Better 


than any Eng- 
it 
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STEAM | ENGINES 


© NEWARK’Nd. 



















conti 

‘ka fr 68s Sure U 
ydens sin ga! Gy Mors,» 
TUBULAR BOILERS. * 

GEO-A-BARNARD 


* AGENT > 





Eclipse Cars Ensine 





CONDENSING 


NON-CONDENSING, 
COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
‘ole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 





~ | A GENUINE 


FRICK COMPANY, Builders 


WAYNESBORO, PA. 


“CORLISS.” 





ones 


ROBERT \{/HETERILL, 


MAN OF iMpROVED 


\SS 
“ ORVISS ENG 


SLIDE VALVE ENGINES 
STATIONARY BOILERS, WB 
GENERALMACHINERY, 
IRON AND BRASS CASTINGS | 


NEWYORK OFFICr 
Room 6, 4 
COAL AND IRON EXCHANGE, 


Cor.CorTLANoT & CHURCH Sr. 


gener Ch 




















ba 
ae 


HOTP: 







JOHN McLAREN, 


——— BUILDER OF 


CORLISS 
Engines, 


AIR 
_ Compressors 


and 


BOILERS. 
OKEN,N. 


ae 





~“amnacaen 


ENGINES 


or the user. 
SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa, 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 





PA. 


= 2S SSeS —— 


STEARNS. “MPC F’ 6 “COMPANY, 
ERIE, 

from 15 to 400 Horse Power. 

Boilers of Steel and Iron supplied to the trade 


Send for Catalogues, 











E. P. BULLARD, me gp 
62 COLLEGE PLACE & 72 WARREN ST. WY.) me ribo” 









as 
ae | 


Almond Drill Chuck, 


My, Sold at all Machinists’ 
upply Stores. 


T, R. ALMOND, 
83 & 85 Washington &t., 
Brooklyn, MN. ¥. 








DECKS PAT DAOESES 


BEECHER & PECK, CONN. 


DROP BORGINGS o2 ste. 


BEECHER & PECK, NEW HAVEN CONN. 





1888 


CATALOGUE 


ILLUSTRATING 


MACHINERY 


and Cutting Iron, Brass 


and Steel, 


IS NOW READY. 


Contains 420 Pages, 200 fire Wood 
Cuts, nearly all new and made specially 


for this book. 
PRICE EACH, - $5.00. 


(Copies will be sent, without expense, to 
all our customers, and also to owners of 
machine shops, who may apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 
BOSTON, MASS. 


For Working 


over 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 





STANDARD REFERENCE DISKS, 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 


They are made of steel, hardened and accurately ground to size. 

Price of complete set (45 disks and 6 handles), $35. 

Single disks from 60 cts, to $1.50. Single handles from 45 to 
60 cts. 





Price List Mailed on ninhataratiegeabaiaied 


Western Agent,S. A. SMITH, 23 South Canal St., Chicago, I11. 


NILES TOOL WORKS, HAMILTON, 



































Lathes, Planers, Shapers, Slotters, Etc. 


THE YALE & TOWNE MFG CO, 


STAMFORD GONN 
NEW YORK. CHIGAGO PHILA.BOSTON — 


The Original Unvuleanized Packing 
pp CALLED THE STANDARD asses 


Accept no packing as JENKINS PACKING unless 
stamped with our “Trade Mark.” 
RTH S8T., PHILA 


VENKINS BROS. jisscursrounrisr Prin. | 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 


CINCINNATI, OHIO. 
fe inch U pright Drills. 25 inch 5 Book Geared. 


28, 382 and 40 inch Power Feed Drills, 








KINS ~@- 
LS TANDAR! R pe 


* TRADE MARK 


” 


ie atk STREET BOSTON. 








6] 
. 


*32” Stroke. 


ENGINE LATHES 


17”, 19’', 21", 24, 27" 


SHAPERS 


8”, 10”, 15”, 20”, 26”, 


IT WILL PAY YOU. 





WRITE FOR PRICES 


(See special ‘etties of Engine Pai on page 15.) 


E. GOULD & EBERHARDT) ** s.S.ARNIN.&,c0- 


139 & 141 Centre Street, N.Y., 
NEWARK, N. J. 


MANUFACTURERS OF 
Eberhardt’s Patent 


cavawziie | MACHINISTS’ TOOLS 


GEAR CUTTER. 
18in. 2in. 386in. 50in 
60in. 84in. Sizes, 


“Experts pronounced it 
the best.” 








———— Milling Cutters all Shapes and Sizes. 
——— ettyeiahs or Spiral Teeth, Width of face, 1-8 = 
GEAR AND RACK CUTTING TO ORDER. ro See 6 So SSeS 











THE PRATT & 





WHITNEY Co. 


> EXartford, Conn. *< 
Manufacture Plain Milling Machines, with hand and power fee, 
of several sizes. Index, double face, vertical face, double spind|¢ 
and shuttle race Milling Machines. 
Machines of several kinds. Milling Machines, Vises and Centers, 
Milling Cutter and Twist Drill Grinding Machines. 
RACK AND GEAR CUTTING MACHINES. 


KNURLING TOOLS. “rr: rsera or SPUR WHEELS, 


WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS 


Cam Cutters and Profiling 








THE BILLINGS & SPENCER COMPANY, 


EZIARTEORD, CONN., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers. 


Drop Forged from Tool Steel. 
DROP FORGINCS™ “riei.in.cr seek ser, Elect 


Guns, Pistols, Sewing 








iii 


Machines, 


MACHINISTS’ TOOLS 


Machinery “Generally 


Send for Illustrated 
Catalogue. 





BRASS WORKING MACHINERY, 


j 12in, & 16in. Mowtors 
Valve Milling Mach’s 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 


Two-Jawed 
Chucks, 








WARNER & SWASEY. Cleveland, 0, 
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GEO. Ww. FIFIELD, 





Gear Wheels and Gear Cutting.—1 make ¢ to 


order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with periect planed teeth. Hand Book on 


£, $1. Facilities complete 
Gro. B 


Terms reasonable. Send for cat. 
GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our Koy-Coating Machine 
n 


will save ones pene 
use to pay fi 

shop can oword. to do sy with, 
out one. We have now 
ready for promos shipment 
both Key-Seating Machines 
and 20-in. Drills. Send for 
Photo. and Catalogue. 


W. P. DAVIS, 
NORTH BLOOMFIELD, W. Y. 





REMOVAL. 
THE POND MACHINE TOOL COMPANY. 


Formerly of Worcester, Mass. 

The new shops of this company are located a 
Plainfield, N. J., forty minutes’ ride from New Yori 

city on the line of the Central Railroad of N. J., an 
consist of the following : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de 
tached from the machine shop and foundry. There 
is an elevated Care for the convenient distribu 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also lizht traveling cranes, which serve 
every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The er has capacity 
for making the heaviest class of castings 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St, WN. Y. City, 
NEW SHOPS, Plainfield, N. J. 





J. M. ALLEN, Present. 
W. B. FRANKLIN, Vior-Preswenr. 


J. B. Porox, Srorersry. 





Lathes and Planers 


FOR ALL PURPOSES, 


The C. A. Gray Co., 


477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Obio. 


Photographs and prices sent upon application. 





SEE ADVERTISEMENT, PAGE 13. 








STEEL CASTINGS. 


PRATT & LETCHWORTY. 
PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 





And other Tools for the Manufacture of all baa of 


SHEET METAL GOODS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEw YORE. 


pee" nrc DROP HAMMERS. 








PAWTUCKET.R.|I. 





SEND FoR CaTaLooun, 








iJ.M.CARPENTER Se TTLLILLLLLL 


Manufacturer 


APS & DIE 
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